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BUILDING HUNGRY HORSE DAM, HUN- 
GRY HORSE, MONTANA: Equipment 


used included 24 Diesel-powered Euc- 
lids, each of which has logged a 
quarter-million miles on this assign- 
ment; 9 Caterpillar tractors; 5 North- 
west shovels; 27 International Har- 
vester trucks; 8 Reo 55-passenger 
buses—plus numerous Chicago Pneu- 
matic and Gardner-Denver air com- 
pressors and Chicago Pneumatic rock 
drills, as well as 2 Lidgerwood Cable- 
ways and 2 Washington Cableways. 


“Not only is it more economical to use a small number of 
lubricants,’ says General-Shea-Morrison Company, “but 
there is little chance of error in application. The Texaco 
Lubricants used at Hungry Horse Dam were a big factor 
in keeping our equipment on the job and keeping our 
maintenance costs low.” 
Products Used in Texaco Simplified Lubrication Plan 

1. ENGINE LUBRICATION: Use Texaco Ursa Oil X**. Fully 
detergent-dispersive, keeps heavy-duty gasoline and Diesel 
engines clean, keeps harmful deposits from forming, guards 
against wear, rust, corrosion. Reduces maintenance costs 
and fuel consumption. 2. CHASSIS LUBRICATION: Use Texaco 
Marfak. It’s tough, longer lasting. Won’t jar or squeeze out, 
protects against dirt, rust, wear. More than 400 mullion 
pounds sold. 3. WHEEL BEARING LUBRICATION: Use Texaco 
Marfak Heavy Duty. Seals out dirt and moisture, seals itself 


TUNE IN... 


General-Shea-Morrison Company, Contractor, 
Hungry Horse Dam, Hungry Horse, Montana, says — 


“The time and confusion saved by the Texaco 
Simplified Lubrication Plan are incalculable.” 


in, assuring longer bearing life, safer braking. No seasonal 
change required. 4. CRAWLER TRACK LUBRICATION: Use 
Texaco Track Roll Lubricant. Gives long-lasting protection 
against dirt, water, wear. Reduces maintenance costs. 5. AIR 
COMPRESSOR LUBRICATION: Use recommended Texaco air 
compressor oils. There is one exactly suited to your operating 
conditions. 6. ROCK DRILL LUBRICATION: Use Texaco Rock 
Drill Lubricant EP. “Extreme pressure” properties give su- 
perior protection against wear. Guard against rust whether 
drills are running or idle. 

Follow the Texaco Simplified Lubrication Plan for 
greater savings and convenience. A Texaco Lubrication 
Engineer will gladly help you. Just call the nearest of the 
more than 2,000 Texaco Distributing Plants in the 48 
States, or write The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 
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Toward unity in building codes 


PROGRESS IN BUILDING DESIGN and construction 
is customarily far in advance of building codes. A reason- 
able lag between all technical improvements and those 
which receive recognition in official codes is necessary and 
in the interest of public safety. Too often, however, the 
interval is prolonged far beyond the period required for 
technical study and testing. This additional time repre- 
sents an economic loss. 

Forces which tend to accentuate this unnecessary delay 
include: (1) political forces and pressure groups in a 
municipality which are always testing their strength in 
connection with changes in city regulations, (2) reluctance 
on the part of representatives of accepted materials or 
equipment to give ground to competition that would be 
aided by any change, and (3) differences which exist be- 
tween the several accepted model codes. This last factor 
provides grounds for debate, delay and stalling. 

Today there are four major codes that have received 
broad acceptance throughout the nation. One of these is 
a product of the West, being the Uniform Building Code 
developed by the Pacific Coast Building Officials Con- 
ference. Its first edition appeared in 1927, making it the 
second major code contribution, following the father of 
them all—A Recommended National Building Code, put 
out by the National Board of Fire Underwriters about 
1905. Admitting the detail differences that must distin- 
guish codes suitable for cities of varying size and location 
across the country, there are many advantages to be secured 
from reconciling basic differences in the four codes and 
working toward a final standard. Uniformity makes for 
economy in building and design. 

For about two years a joint committee, including rep- 
resentatives from the major code groups, and other tech- 
nical organizations, have been at work in an endeavor to 
reconcile these gradually decreasing differences. ‘The con- 
structive work of this committee will approach what could 
ultimately be a national model building code. Represent- 
atives of the Pacific Coast Building Officials Conference 
are serving on this important committee. 

Code elements which are relatively non-controversial, 
and matters involving administration should be brought 
to uniformity without too much difficulty. Such features as 
relate to the acceptance of new materials and methods of 
construction will involve more work in reconciliation. 
Lastly, there will always exist the procedural problem for 
keeping the code up to date. However, the advantages that 
will result from even a generalized model code of national 
acceptance represent an objective worthy of the hard work 
of the committee. 
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Water is too expensive to waste 


VALUE OF WATER IN THE WEST continues to in- 
crease as demand mounts toward the ceiling of available 
supply. There is a corresponding need for saving at every 
stage of development, delivery and use. This is particu- 
larly true where irrigation water reaches the smaller 
laterals and the farmer’s ditches. Practically all of these 
are unlined, with seepage losses high. ‘The situation, and 
the interesting practical engineering problems involved, 
have prompted several articles in recent issues of Western 
Construction describing the relatively new procedure of 
placing an asphaltic-membrane lining in ditches, and par- 
ticularly the special use of a prefabricated membrane in 
smaller ditches. 

Here is a procedure which may require further refine- 
ment, but one which holds much promise as representing 
an economical as well as practical means of saving an im- 
portant amount of valuable water. As used today the lin- 
ing involves the applying of membrane and placing a 
back-fill of dirt for protection. Disadvantages obviously 
include the cost for the over-excavation and future weed 
growth in this backfill. Possibly the final answer might 
provide a design to include the membrane topped with a 
layer of gunite to secure strength and protection from 
puncture without backfill and a stop for weed growth. 

Up to the present time the many installations have been 
based on meager data with regard to effectiveness. In this 
issue, for the first time, information is presented on the 
results obtained from tests on the reduction of seepage 
losses. 

In general terms, the figures indicate that the seepage 
losses from a ditch with this type of lining are less than 
10% of the loss from the same ditch operating in an un- 
lined condition. Immediately an actual figure is available 
on which to calculate the value of such a lining in terms 
of water saved. The test results may serve to accelerate 
this new development for the conservation of valuable 
irrigating water. 


AED recognizes the Regional West 


FOR THE FIRST TIME the members of the Associated 
Equipment Distributors in the eleven Western States have 
met in conference to review their common problems— 
both current and long-range. This recognition of regional 
problems among those who sell and serve the contractors 
and other users of equipment is in line with the Western 
meetings of other groups in this broad industry. Common 
denominators of interest extend through most technical 
and business problems with corresponding value in an 
interchange of ideas. The AED conference held at Sun 
Valley could well be the beginning of periodic meetings 
of AED members of the West to their own advantage and 
for the good of the entire construction industry. 
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Sure-footed as a mule...the A-W Power Grader 


Ride it down with the grader . . . that’s the way to slope a bank! Keep the blade down under 
the frame where it belongs .. . where it will run smooth and true. 

You can do it with an Austin-Western Power Grader, thanks to exclusive All-Wheel 
Drive and All-Wheel Steer. The live power in the front drivers grips the bank; the rear 
wheels are steered uphill, and the machine works steadily along the face of a slope too steep 


for an ordinary grader to negotiate. 


Yes— All-Wheel Drive and All-Wheel Steer work together as a team to really go places 
and do things. We'd like to tell you the whole story ... it’s a good one. 


ARIZONA—SHRIVER MACHINERY COMPANY.........--....-....---+-.-.--Phoenix MONTANA—WESTERN CONSTRUCTION EQUIPMENT CO............. Missoula 

CALIFORNIA—EDWARD R. BACON COMPANY.........---. San Francisco 10 NEVADA—C, D, ROEDER EQUIPMENT COMPANY.........-...--.-...-0ce-eeee- Reno 

CALIFORNIA—SMITH BOOTH USHER COMPANY..........-.....Los Angeles 54 NEW MEXICO—N, C, RIBBLE COMPANY. ...............:0cccescesvvee Albuquerque 

COLORADO—LIBERTY TRUCKS & PARTS COMPANY. «a. Denver 1 OREGON—COLUMBIA EQUIPMENT COMPANY...............-...-.. Portland 14 

IDAHO—COLUMBIA EQUIPMENT COMPANY. ........-<.-00+--2--+-esee-acneeea-+--BOlse UTAH— WESTERN MACHINERY COMPANY.............---.2--+« Salt Lake City 13 

MONTANA—WESTERN CONSTRUCTION EQUIPMENT CO...............Billings WASHINGTON—COLUMBIA EQUIPMENT COMPANY...................--. Seattle 
WYOMING—WILSON EQUIPMENT & SUPPLY COMPANT...-..... Cheyenne 
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Idaho Power Co. combats the Northwest "brown-out” with a— 


Ample working space (above) and tightly overlap- 

ping construction schedule (chart below) helped 

the crews of Morrison-Knudsen rush completion of 

the $20,000,000 C. J. Strike development in a 
broad valley of the Snake River 
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Hydro plant built in 13 months 


Power GENERATION 
within about thirteen months after con- 
struction work started was the aim of 
Idaho Power Company in the construc- 
tion of its $20,000,000 C. J. Strike Hydro- 
Electric Development. This aim is soon 
to be realized. The work involves a 3,220- 
ft. earthfill dam, with a concrete spillway 
and a powerhouse with three 30,000-kva. 
generating units. This high speed sched- 
ule of construction was necessary to 
keep pace with a load growth on the 
company’s lines which, percentage-wise 
since 1942, is the greatest among all 
power suppliers of the Pacific North- 
west. 

The contractor, Morrison-Knudsen 
Company, Inc., has followed a tight con- 
struction schedule. It has taken full ad- 
vantage of the ample working area, and 
this has allowed several operations to 
be carried out simultaneously in bring- 
ing to completion this project on the 
Snake River about 60 mi. southeast of 
Boise, Idaho. 

The C. J. Strike Hydro-Electric De- 
velopment—named for the late president 
of the company—is the sixth plant in 
the Idaho Power Company’s postwar 
expansion program designed to meet 
ever increasing power demands in the 
area. At the end of the war the company 
was producing power at a rate of 105,000 
kw., and this has been stepped up to a 
current output of 285,000 kw. With the 
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addition of the power to be generated at 
the C. J. Strike plant, the output will 
total 375,000 kw. 

The site for this project is located 
about 23 mi. south and west of Mountain 
Home, where the Snake River occupies 
a relatively broad valley flanked by steep 
bluffs formed by ancient lava flows on 
the north bank and by a silt clay forma- 
tion on the south bank. Normally the 
river flows in a 600-ft. width of channel 
with a wide flood plain on either side. 
By locating both the spillway and the 
powerhouse on these flat areas at some 
distance from the channel it was possible 
to work in-the-dry on the powerhouse 
and spillway, and secure river diversion 
with minimum construction time and 
effort. This design also enabled work to 
advance on several major points of 
attack without delay or interference. By 
designing the concrete spillway to in- 
clude ten openings at an elevation below 
the streambed, it was possible to divert 
the river, after the spillway had been 
completed above this grade, and move 
into the channel with simple dirt cof- 
ferdams above and below the works. 


Stiff schedule 


As a construction job the work has 
been primarily excavation, placing fill, 
concrete structures, installation of ma- 
chinery and the usual secondary opera- 
tions necessary in a hydro-electric proj- 
ect. However, the job has been pushed 
at such high speed that those connected 
with the project consider the construc- 
tion schedule to be as tough as any that 
could be found. To date, as the project 
enters the final stages, the schedule has 
been strictly adhered to. 

In establishing the schedule, the engi- 
neers of Idaho Power Company built it 
around information received from the 
manufacturers as to their shipping 
promises of the major units of equip- 
ment to be installed. After receiving 
definite delivery dates for these items 
they expedited delivery of the smaller 
pieces so that thework of installing them 
could dovetail properly within the sched- 
ule. For instance, the installation of the 
turbines required that the gantry crane 
be in place, and to have the gantry crane 
in place it was necessary to have the 
powerhouse structure at final elevation 
to start turbine installation, the first of 
which was received in ten months. 

With the delivery dates established for 
all equipment, the Morrison-Knudsen 
Company and Idaho Power Company 
forces made up a detailed schedule to 
have necessary elements of construction 
completed in the proper time and order. 
It was decided that the required early 
completion could only be accomplished 
by saturating the area with a mass of 
large equipment and construction tools, 
and carrying out the operation on two 
10-hour shifts six days a week to get 
maximum use of this equipment. For 
the earth-moving work the yardage that 
would have to be moved each day to 
meet the schedule was determined, and 
the amount and type of equipment 
moved onto the job was governed by 
this yardage. 

Working from isometric drawings the 
concrete structures were laid out some- 
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PRINCIPAL FEATURES 
AND DIMENSIONS 

Dam: 
Total length, including 

364 ft. of spillway..(ft.) 3,220 
Maximum height......(ft.) 132 
Volume of fill....(cu. yd.) 2,000,000 
Volume of excavation 

for project......(cu. yd.) 3,000,000 
Storage capacity of res- 

ervoir above maximum 

drawdown (ac. ft.) 


37,000 


Spillway : 
Design capacity (sec. ft.) 
Tainter gates (10)....(ft.) 


100,000 
Phe ae 


Openings for diversion 
(10) (subsequently 
plugged) (ft.) 

Length of paved 


10x15 


300 


Powerhouse: 


200 ft. long by only 
60 ft. wide. 


Height of building 
from bottom of ex- 
cavation 


Installed capacity..(kw.) 


Size of penstocks 
(ft. diam.) 


Static head 
Crane capacity ....(tons) 


what like building blocks and estimates 
prepared on how many yards of concrete 
each block would require, and how soon 
a subsequent lift could be placed. Work- 


ing further from the blocks, the amount 
of concrete that would have to be placed 
each day to meet the delivery schedules 
was estimated and these figures were 
used to determine the list of concrete 
placing equipment that would be used. 

As job conditions were not really 
adaptable to cableway operation, it was 
decided that a fleet of mixer trucks 
would transport concrete from a central 
batching plant and placing would be car- 
ried out by crane. 


Construction procedure 


Construction work started at the spill- 
way on Dec. 4, 1950, and the work on 
the powerhouse began Feb. 15, 1951. 
Prior to first-stage excavation for the 

“spillway, an 8-mi. access road had been 
pushed through to the site and work 
started on a permanent bridge across the 
river below the dam site. The construc- 
tion camp had also been set up. The gen- 


eral plan was to get concrete work on 


the spillway started as early as possible 
to permit diverting the river through 
the ten rectangular openings by July. All 
of this early work on the spillway was 
carried out in-the-dry. Simultaneously, 


initial work was carried out on the head 


and tail cofferdams. The second stage 
spillway excavation, to provide for di- 
verting the river, started about a month 


after the first stage began, and was com- 


pleted in time for the diversion on July 
Uy 

When spillway excavation was well 
under way, by mid-February, some of 
the equipment was shifted to the intake 
and powerhouse sites to prepare these 
areas for their respective structures. 
Excavation on the north abutment was 
carried along during early excavation 
work. 


UNIQUE DESIGN of the C. J. Strike powerhouse reduced construction time, and costs. Downstream: 
wall is closer to turbines to provide a narrower structure. 
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TEN OPENINGS in bottom of spillway 
(above) were used for diverting river. 
Structure grows as cranes place concrete 
brought by steady stream of transit-mix 
trucks. At right, third form for power- 
house intake is swung into position. Fab- 
rication of scroll case in narrow power- 
house is seen at bottom of page. 


Concrete operations began at the spill- 
way in mid-February, immediately fol- 
lowing completion of first stage excava- 
tion. Concrete placing for the power- 
house began in mid-April and for the 
intake structure about the first of July. 
The second stage concrete work for the 
powerhouse and penstock installations 
began Sept. 8. 

As soon as the river diversion was 
carried out through the lower part of the 
spillway, cofferdams were completed and 
work started on the embankment for 
the middle section of the dam. Work on 
the north abutment had been started 
previous to the diversion and work on 
the south abutment began the first of 
October. 

Installation of equipment began with 
setting in the embedded parts of the tur- 
bines in mid-June by portable crane, and 
the remainder of the installations fol- 
lowed in order. Generators were sup- 
plied by General Electric Company. The 
150-ton gantry crane was built by Bed- 
ford Foundry. The 22-ft. diameter steel 
penstocks were fabricated and placed 
by Chicago Bridge & Iron Company. 
Turbines were supplied by Newport 
News Shipbuilding and Drydock Com- 
pany. 


Powerhouse design 


Time of construction and cost of the 
powerhouse at C. J. Strike have been 
cut by a departure from the more stand- 
ard powerhouse design (see cross-sec- 
tion drawing). While in length the 
structure is standard for the three tur- 
bines it will contain, the width has been 
reduced by the elimination of the usual 
wide room extending between the down- 
stream crane wali and the end of the 
draft tubes. In effect, the downstream 
wall of the powerhouse will be about 
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EARLY LAST SPRING the spillway structure (background above) rose on dry land as a fleet of 
Terra Cobras carried out excavation for downstream channel. Box-like openings in bottom of 
spillway were used for the July 9 diversion. Excavated material that could be re-used in embank- 


ment was stockpiled. 


BOTTOM-DUMP Euclids momentarily gang up on loading shovel (above) as they helped main- 
tain the 18,000-cu. yd. per day earthmoving schedule. Bottom-dumps were used primarily to trans- 
port material for the upstream and downstream shells of the embankment. 


UNIQUE FEATURE for emptying cement sacks 
at batch plant included inclined shaker that shook 
sacks thoroughly as they were carried to the 
incinerator below. 


the same distance from the turbines as 
is the upstream wall. 

Instead of providing a separate draft 
tube gate crane for handling the gates 
used in unwatering the turbines, these 
gates have been set back closer to the 
turbines and an overhang on the main 
gantry crane will serve as the gate crane. 
Also, the gates are set in the middle of 
the draft tubes instead of being located 
at the downstream end, as is conven- 
tional design. When necessary, the en- 
tire area from intake to draft tube can 
be unwatered by lowering head and 
draft tube gates and pumping from a 
sump into which the water drains from 
the enclosed sections. 

The separate scroll case manway has 
also been eliminated and access to the 
scroll case is provided by a hatch that 
enters each penstock just above the con- 
nection to the scroll case. A small access 
gallery leads to this hatch from a point 
near the turbines. The tailrace extends 
from the draft tube outlet to the river on 
a five-to-one slope for a distance of ap- 
proximately 250 ft. and an additional 
distance of approximately 700 ft. at an 
average depth, of excavation, of 23 ft. 

A unique feature of C. J. Strike de- 


velopment relates to the generator con- 
struction which is designed to avoid 
operating problems such as outages and 
excess maintenance costs that result 
from the effects of alkali-aggregate re- 
action in the surrounding concrete. In 
previous hydro-electric plants the Idaho 
Power Company has experienced these 
problems resulting from concrete expan- 
sion at generator settings that necessi- 
tated the re-aligning of large units. 

At the C. J. Strike project the first 
precaution has been to use low-alkali 
cement because tests showed the ag- 
gregate to be somewhat contaminated 
with reactive constituents. As a further 
and more definite remedy, to avoid 
future difficulties in misalignment from 
“growing” concrete, the total weight of 
each generator is supported on a single 
foundation (see powerhouse drawing). 


Unique generators 


These generators are unique in that 
the two important components—the 
stator and the lower bearing bracket, 
supporting rotating parts—are not di- 
rectly installed in concrete, but are con- 
nected with a steel member, integrally 
built base ring and sole plates, that not 
only make distortion difficult within the 
generator’s internal assembly, but also 
provide for easy correction should any 
distortion develop between generator 
and turbine. This design, it is believed, 
will virtually eliminate heavy mainte- 
nance and major outages that could be 
caused by misalignment. 

By this design, which provides for 
supporting the entire machine in one 
place, any movement or shift under fina! 
load would affect the entire machine and 
not any individual part. Correction for 
such shifting is simplified by steel chocks 
installed between the load and the foun- 
dation plates. These chocks can be 
moved and machined to new dimensions 
for correction of any vertical displace- 
ment. 


Spillway 


The spillway, which is now about 90% 
completed, will contain 210,000 cu. yd. of 
concrete and cover nearly four acres. It 
is designed for a capacity of 100,000 cfs. 
Tests of a prototype at the Polytechnic 
Institute, Worcester, Mass., showed it 
to have a safe and satisfactory operation 
at 140,000 cfs. Eight tainter gates will 
control the flow, each with a 12,500-cfs. 
capacity. Three will be controlled auto- 
matically, and all can be operated locally. 

The 324-ft. width of spillway structure 
is designed with seven keys parallel to 
the axis of the dam. Five of the keys are 
7 ft. deep and 5 ft. wide, with the key 
along the downstream face extending to 
a depth of 15 ft. Sheet piling was driven 
to a depth of 10 ft. below the bottom of 
the keys, and around the stilling basin. 
No seepage is anticipated beneath the 
spillway; however, reverse filters were 
installed. Similar keys were also estab- 
lished beneath the intake. 

During excavation for the spillway 
and placing of concrete only a small 
amount of pumping was needed for 
water control. One 8-in. pump working 
half-time was sufficient. 

A large portion of the 1,300,000 cu. yd. 
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Downstream Transition Filter 


Selected Sand € Gravel ee 


Blanket of Fine Material 


Gravel € Rock 


Compacted Sand € 


i} of material excavated from the spillway 


» was stockpiled. for later re-use as ran- 
» dom and core material for the earthfilled 


dam. 


.. 4 Stilling basin 


The bottom of the stilling basin will 


1 be approximately 30 ft. below the level 


of the average tailwater. Energy dissipa- 


} tion will be about 900,000 hp. at a dis- 
© charge of 100,000 cfs. Concrete baffles 


1 
1 


are provided in the bottom of the basin, 


* and an apron of rock riprap extends 100 
# it. downstream. It has a thickness of 12 
ft. next to the concrete and 4 ft. at the 


lower end. 


General concreting 


Plans for concrete production were 
based on the speed of form erection and 


le placing of reinforcing steel at spillway 


Equipment that has speeded 
the C. J. Strike project 


CRANES AND SHOVELS 


Manitowoc 4500 combination. 

Bucyrus-Erie 54-By combination. 

Northwest 95 dragline. 

Northwest 80-D shovel (2). 

Northwest 6 shovel and dragline. 

Lorain truck crane. 

Handicrane. 

Swing crane mounted on International truck. 
Olson stiffleg with Clyde hoist. 


EARTHMOVING EQUIPMENT 


5 Terra-Cobras (Scrapers with own power 
equipment. 14.2 cu. yd. struck). 
4 Wooldridge scrapers, 15 cu. yd. 
3 Euclid 16-yd. rear dumps. 
3 Euclid 13-yd. bottom dumps. 
1 Caterpillar DW-20 scraper (16 cu. yd.) 
11 D-8 Caterpillar tractors for scrapers, rip- 
pers and dozers. 
2 Caterpillar motor graders. 
1 Wooldridge ripper. 


1 Rome combination ripper and disc 


harrow. 
4 Two-drum sheepsfoot rollers. 
1 50-ton pneumatic compactor. 


TRUCKS AND VEHICLES 


7 Euclid mixer trucks. 

4 White mixer trucks. 

32 International dump trucks. 

1 Ford dump truck. 

4 Flat-bed trucks. 

1 Euclid tank truck. 

1 Internationa! water truck. 

2 Service trucks, one for greasing, one for 
tires. 

11 Pickups. 

2 Sedans, 

2 Station wagons. 

Dodge command truck. 


INCIDENTAL EQUIPMENT 
2 500-cfm. Ingersoll-Rand compressors. 
1 315-cfm. Ingersoll-Rand compressor. 
1 856 Joy compressor. 
2 Ingersoll-Rand wagon drills. 
9 Welding machines. 
1 5-kw. Kohler gas-driven lighting plant. 
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EMBANKMENT cross-section shows material 
zones in the 3,220-ft. long earthfill portion of 
the C. J. Strike hydro development. 


and powerhouse. Forms were fabricated 
well in advance of needs, but not so far 
as to develop warping. Lifts of concrete 
generally varied from 5 to 17 ft. Three 
classes of concrete were used in the 
structures: (1) All exposed surfaces 
generally are 4,500-lb. concrete; (2) 
areas where strength was required but 
without exposure to freezing, thawing 
or water action were of 3,000-lb., and (3) 
the inside mass concrete for the spillway 
is 1,000-Ib. 

Protex air entraining agent was used 
in concrete for the spillway to add work- 
ability and reduce bleeding. A Pozzolith 
admixture, to aid in reducing segrega- 
tion and to permit use of less water as 
well as increased workability, was used 
in the powerhouse construction. Con- 
crete was cured by water and exposed 
surfaces generally were given a three- 
day curing. While this is somewhat less 
than usual, the quality obtained will pro- 
vide more than adequate strength to 
support or withstand the designed loads. 


Sack shaker 


One of the interesting features of the 
concrete operations is an ingenious com- 
bination of a rotary saw and a shaking 
conveyor, similar to that found on a 
potato harvester, to open and shake ce- 
ment from the sacks. Cement is brought 
to the site in sacks and stored in ware- 
houses. Conveyors passing down the 
centers of the warehouses are loaded by 
hand and the sacks move up to a room 
attached to the batching plant. 

As the sacks enter this room they fall 
from the end of the conveyor and pass 
over rotary saws which slice them open. 
The saw section is enclosed in a sheet 
metal tunnel to hold the cement dust. 
From the saw the sacks, now dumping 
their contents, fall onto a shaking con- 
veyor that vibrates them thoroughly as 
it carries the sacks to an incinerator. In 
handling 1,000 sacks per hour the rig 
requires two or three men loading the 
conveyor in the warehouse, an operator, 
and one man stationed at the shaking 
belt to flip any sacks that may have 
landed on the belt upside down. 


Earthfill section 


The dam is being built on highly con- 
solidated river bottom silt that has an 
86 to 88 Ib. per cu. ft.-density in its natu- 
ral state and contains but a small 
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amount of clay. Excavation for the 
structures was carried down until the 
material exposed was satisfactory for 
supporting the load. Excavation was 
necessary only under the impervious 
core section, the material at original 
ground line being suitable to support the 
shell. 

The earthfill dam has an impervious 
core with sides ona 1:4 slope, supported 
by a shell of pervious random material 
on both upstream and downstream sides. 
The downstream shell has a 5-ft. thick- 
ness of transition filter material next to 
the core. 

The dam area contained ample sup- 
plies of native material for embankment 
and a suitable deposit of concrete aggre- 
gates was located a short distance from 
the site. Preparation and transporting 
of aggregate to the batch plant were 
done under subcontracts. 

When possible the general construc- 
tion program provided for stockpiling 
suitable excavated material for later use 
in the embankment. During later stages 
of the work, material was moved directly 
from borrow pits to the embankment. 
About 80% of the core material was ob- 
tained during excavation for the dam 
and structures. Earth moving was 
planned and carried out at the rate of 
18,000 to 20,000 cu. yd. per day. 

During excavation of the spillway, 
material was pushed into the channel, 
increasing the distance of the spillway 
site from the river to about 300 ft., and 
decreasing the width of the river to 
about 300 ft. Suitable material was stock- 
piled on top of this extension. After the 
diversion was made and the cofferdams 
were in place, a cut was made through 
the center of this stockpile, parallel to 
the axis of the dam, to permit excavation 
for the central core. Spoil material was 
dumped on the outside of the coffer- 
dams. This operation provided a place 
to waste material as well as giving addi- 
tional support for the dam. 

Material in the borrow pits, which are 
an average of 3,500 ft. from the embank- 
ment, is varied in composition with strata 
of cemented gravel running through it. 
The unsuitable material was stripped off 
and wasted. Rubber-tired scrapers were 
used to move the bulk of the material. 
For short hauls to the embankment, as 
well as for stripping work, the contrac- 
tor used track-tractors and scrapers. 
Bottom dump units are used for hauling 
coarser material for the upstream shell. 

Concluded on page 132 
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How to build the roof first and 
dig the reservoir later 


Tue AREA SERVED by the 
El Modena Mutual Irrigation Company 
near Tustin, in Orange County, Cali- 
fornia, has been gradually changing 
from orange and avocado groves to 
homesites. In consequence a demand 
has developed for a change from the old 
existing gravity irrigation pipe and riv- 
eted steel pipe system of water delivery. 
Residents wanted not only a domestic 
water supply under pressure, but one 
conveyed through closed lines free of 
contamination. 

Within the 600-ac. service area the 
land varies in elevation from 275 to 525 
ft. above sea level, and includes five dis- 
tinct knolls and intervening valleys. The 
first problem was to select a site for a 
storage reservoir which would provide 
sufficient pressure for the highest point 
in the area to be served. A location was 
chosen outside the area, and the site was 
to be donated, provided the reservoir 
would be constructed below ground sur- 
Taces 


Savings by building backwards 


Pouring the concrete roof slab on the 
ground and then excavating the 115 x 
135-ft. reservoir to a depth of 19 ft. was 
the unique method used to cut costs for 
this 1,500,000 gal. of storage. This 
method involved drilling holes and pour- 
ing the concrete columns, followed by 
pouring the roof slab on the ground, and 
finally excavating under this roof. The 
entire procedure saved forms and shor- 
ing. The contract for $45,970 was car- 
ried out by the Mathews Construction 
Co., Alhambra, Calif., and Robert Pet- 
erson, owner of the company, furnished 
many of the ideas incorporated into the 
design and construction of the reservoir. 

To meet these conditions and stay 
within the budget set up for the reser- 
voir the writer and Robert Peterson, 
owner of the Mathews Construction Co., 


Ingenious method developed for pouring col- 
umns in drilled holes, pouring roof slab on the 
original ground surface and then excavating the 
reservoir—Forms and shoring saved in construct- 
ing 1,500,000 gal. of storage near Tustin, Calif. 


By 
C. R. BROWNING 


Consulting Civil Engineer 
Tustin, Orange County 
California 


general engineering contractors, Alham- 
bra, Calif., studied the site, the geology, 
and various ideas for cutting costs. The 
rock formation of the district is sedi- 
mentary. However, there are many dikes 
of intrusive magma cutting through the 
planes of stratification of the shale. In 
some places the dikes widen out, form- 
ing laccoliths following the bedding 
planes of the shale. These laccoliths vary 
in horizontal area from a few feet to sev- 
eral hundred feet. The reservoir area is 
in a depression between two hills, which 
indicated a rock formation which had 
eroded; therefore, probably free from 
dikes or laccoliths. 

Mr. Peterson suggested leveling off 
the area of the reservoir and construct- 
ing the roof first on the ground, thus 
saving forms and shoring, and later 
forming the reservoir by mining. To fit 
the site I determined on rectangular 
shape 115 by 135 ft., and 19 ft. deep, with 
1 to 1 slopes on the reservoir. Floor and 


POURING THE ROOF SLAB on the ground after the columns had been cast in drilled holes on 
20-ft. centers, both ways. The separation material on the ground was a cheap grade of linoleum. 
Light rain was falling during this pouring operation. 
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sides were to be lined with 3 in. of gun- 
ite reinforced with 4 x 4-in. 10-gauge 
mesh. Net reservoir capacity was l,- 
500,000 gal. 

Detail plans were prepared (see ac- 
companying drawing) with columns on 
20-ft. centers and a stub wall about 3 ft. 
high for perimeter bearing of the roof. 
The roof slab was designed with drop 
panels at each column crown. Columns 
extend 3 ft. below the finished grade of 
the floor of the reservoir and have a 
footing twice the area of the column 
diameter. The roof has a finished slope 
of 6 in. in 115 ft. for drainage of rain- 
water and the floor of the reservoir 
slopes in all directions to the inlet-outlet 
pipe to facilitate draining and cleaning. 

When bids were called for there were 
five bids ranging from low of $45,970 to 
$81,250 for high. Mr. Peterson’s com- 
pany and the California Gunite Co. were 
low bidders. Peterson as subcontractor 
handled the reinforced concrete and 
earth work and the California Gunite 
Co. did the reservoir lining. The bid 
price included 2,000 ft. of access road in 
the hills. Therefore the cost of the reser- 
voir was about 3¢ per gal. 


Construction procedure 


The site was leveled to grade, includ- 
ing the drainage slope for the roof. 
Holes were then bored for the columns 
with a rotary auger making a 30-in. hole 
belled out at the bottom for the footing. 
Afterward a man was lowered to clean 
out all loose earth. Finally, a nail and tin 
shiner was centered in the bottom of the 
hole to assist in spotting the reinforcing 
cage. 

In boring the holes the rock was found 
to be shale which had been subjected to 
so much heat that it did not break along 
laminations but more in a jigsaw puzzle 
pattern. The heat had changed the shale 
so that along the bedding planes it had 
the appearance of vitrified clay tile. In 
only six of the 30 holes was hard rock 
encountered, and that only 2 to 4 ft. near 
the surface where a sandstone stratum 
was burned so that it was almost like 
glass. 

The reinforcing cages of the columns 
were then assembled using 18-in. dia. 
concrete irrigation pipe as a form. (I 
would not recommend irrigation pipe as 
forms again because of difficulty in 


alignment.) These assembled columns of | 


steel cage and pipe were lowered into 
the holes and centered by use of an elec- 
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STRUCTURAL DETAILS OF THE RESERVOIR BUILT FROM THE ROOF DOWN 


i tric light and the shiner in the bottom. 
The outside pipe forms stopped at the 


sie bottom of the floor grade but the steel 


if extended to the bottom of the hole. The 
») footing was then poured and after 24 hr. 
+ the space between the form and the rock 


‘Bf wall of the bored hole was filled with 


sand. Later the columns were poured 
‘up to the bottom of the column crown 
| leaving the steel to extend up to the 
» drop panel of the roof. 


After the columns were finished, the 


rt 3-ft. high stub wall was constructed 


| along the perimeter with additional 
columns for bearing on each side of the 
e portal openings to be used for the subse- 

quent excavation of the reservoir. The 
wall was formed and poured in a 3-ft. 
wide trench excavated with a trenching 
machine. The next operation was to 
level and fine grade the ground for the 
roof and lay the separation medium, 
which was a cheap grade of wall lino- 
‘ leum. The roof-slab reinforcing steel 
was then placed and the roof was poured 
' incorporating two 6-in. vents and a 4 x 


}) 4-ft. hatch. The roof pour was made in 


| 6% hr. by using a truck crane on each 
| side of the reservoir, handling a 1-yd. 
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COLUMN & FOOTING DETAILS 
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with 4'x4"*/0 

*DEWWF Black 
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AT END WALL 


bottom dump concrete bucket. Two fin- 
ishing crews were used and every 15 min. 
a 4-cu. yd. mixer truck was spotted for 
each crane. 

As soon as the roof was poured the 
contractor moved in a Bay City 5%-yd. 
shovel and started the excavation for 
the portal along the alignment of the in- 
let-outlet pipe. By the time he had 
started excavating under the roof the 
concrete had reached a test strength of 
3,000 lb. A 13-ft. cut was made in the first 
lift, which was about the limit of the 
Drott 1%-yd. hydraulic loaders mounted 
on Allis-Chalmers HD7 tractors. The 
loader buckets were equipped with 
teeth. 

It was soon found that it would be 
necessary to open up another adit be- 
cause of the gas from the loaders and 
trucks. This possibility had been pro- 
vided for by constructing the stub wall 
with two bearing columns on the oppo- 
site side of the reservoir from the main 
adit. In addition to the two adits, an 
exhaust fan was kept in operation all the 
time. The two loaders kept five small 
dump trucks going continuously even 
though the longest haul was not more 


US€d a5 TOPS. 
SECTION TH | 
Foot rein€ hooks eee MN | 
around ¢" bar eames 


THREE STEPS IN BUILDING THE COLUMNS: 


(top) drilling the 30-in. diameter holes to a depth 
of about 20 ft. belled out for the footing; (center) 
lowering the reinforcing cage in its concrete pipe 
form; (bottom) pouring the column up to the level 
of the drop panel. 
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START OF DIGGING the reservoir under the roof. This loader is excavating an adit to provide 
access to the main body of earth. 


than 600 ft. Loaders excavated the slopes 
to a rough grade except in the corners 
where columns interfered and hand 
work was necessary. 
Trimming and lining 

As soon as the excavation was com- 
pleted, neat trimming of slopes and floor 
was started. The inlet-outlet pipe was 
laid in a 6-ft. deep trench and encased in 
12 in. of concrete. The portals were then 
backfilled with selected material and 
compacted with air tampers inside the 
reservoir and with sheepsfoot rollers in 
6-in. lifts outside the reservoir. The gun- 
ite crew moved in and seven days after 
they had completed the slopes and floor, 


the reservoir was filled with water. 

The water distribution system for the 
new County Water Works District, 
which replaces the Mutual Irrigation 
Company, consists of 46,000 ft. of 4, 6, 
8 and 12-in. welded steel 12-gauge pipe 
with spun concrete lining and gunite 
exterior coating to protect against soil 
corrosion. Pipe was supplied by the 
Southern Pipe & Casing Co. of Azusa. 
Installation of the pipe, irrigation and 
domestic meters, and all necessary work 
in connection therewith was done under 
contract by the A. B. C. Construction Co. 
of Paramount. 

Source of water supply for the service 
area is two deep wells 2 mi. from the dis- 


trict located in the Santa Ana River 
coastal basin. Both wells are equipped 
with turbine pumps, each 1,150-gal. ca- 
pacity, powered by natural gas engines. 
The 18-in. welded steel pipe line from 
the wells to the service area.is not a new 
line but was lined with concrete four 
years ago by the Tate process. 

This pipe line from the wells dis- 
charges into a /700,000-gal. coal tar 
enamel-lined steel tank with cone roof 
constructed by the Southwest Welding 
& Mfg. Co. of Alhambra. Two booster 
pumps, one of 450-gal., and one of 900- 
gal. capacity, are located at the steel 
tank. These pumps lift the water 250 ft. 
into the concrete reservoir. 

A bond issue of $260,000 has been 


-voted to pay for the new improvements. 


Personnel 


Edward Peterson, civil engineer of 
Arcadia, Calif., furnished the plans for 
the concrete reservoir. Robert Peterson 
furnished many of the fundamental ideas 
which developed the plan for the reser- 
voir. Frank Freeman, Walt Smith and 
Bill Morrison are co-owners of the Cali- 
fornia Gunite Co. of Los Angeles. They 
financed and associated in building the 
reservoir. Success of the project was 
due largely to John E. Hawkins, super- 
intendent for Mathews Construction 
Co., and his ingenuity in handling out- 
of-the-ordinary construction jobs. Bert- 
ran Drilling Co. bored the holes for set- 
ting the columns and the Consolidated 
Rock Products furnished the transit- 
mix concrete. 

Robert Peterson and the writer have 
applied for patent for this method of 
constructing concrete roof reservoirs. 


“A Helluva Shortage of Engineers’ 


IN A Fortune magazine article headed 
“A Helluva Shortage of Engineers,” 
Lawrence P. Lessing recently detailed 
past causes, present dimensions and 
future solutions of that shortage, which 
finds U. S. technology crying for 60,000 
engineers. As production continues to 
climb, biggest demand is for chemical, 
electrical, automotive, petroleum, and 
mechanical engineers; but no classifica- 
tion is in surplus. 

Nationwide figures delineating the 
situation were obtained from a survey 
by the Engineers Joint Council, repre- 
senting the American Society of Civil 
Engineers and four other societies. The 
shortage exists despite 1950’s all-time 
high graduation of 52,000 engineers, and 
after placement of 38,000 graduates in 
1951. 


“Gregory Peck” engineers 


Basis of the current trouble seems in 
part the low birth rate of depression 
years, but more particularly results from 
improper evaluation of the engineer’s 
status in the nation’s economy over 
many decades. Most recently, the war 
years and even the present emergency 
have seen little planning to train and 
conserve engineering talent. Cited are 
indiscriminate selective service policies, 
a six-year lapse in maintenance of the 
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scientific establishment developed dur- 
ing the last war, and civil misconception 
of the engineer’s role, especially by draft 
board personnel handling deferments. 
“The stock engineering figure ... is 
Gregory Peck in shiny boots and whip- 
cord breeches, waving his arm over a 
transit.” 

Lessing’s presentation traces the 
origins of all civil(ian) engineering 
branches and effectively shows the rela- 
tionship they bear to their antecedent 
crafts. This relationship, now largely 
transcended in execution of complex 
industrial empires and huge construc- 
tion projects, still taints the profession 
in its striving for equality with the rec- 
ognized three—divinity, law, and medi- 
cine. Yet the engineering profession has 
been the signal contributor to an unsur- 
passed living standard that finds the U. 
S. achieving about half the world’s pro- 
duction. 

Current necessity is beginning to 
change national thinking, Lessing points 
out, and further groundwork is being 
performed by the some 70 engineering 
societies, acting singly and together in 
an effort to see engineering attract more 
than 3% of the secondary-school popu- 
lation. Most persuasive voices seem to 
be those of the National Society of Pro- 
fessional Engineers and the Engineers 


Joint Council, which seek to enhance 
professional standing through promo- 
tion of better public relations, accept- 
ance of an ethical code, and more active 
community citizenship of engineers. 


Needed: a new idea of progress 


Lately, E. J. C. has been called upon 

by the National Security Resources 
Board to perform continuing study of 
the professional engineering shortage. 
It also seeks to reverse the present 
downward trend in engineering school 
enrollments, which is nonetheless cer- 
tain to aggravate production troubles 
until after 1954, when presently enrolled 
small classes move into the profession. 
Major selling point seems to be the en- 
gineer’s constructive role in the better- 
ment of man’s civilization. Consciously 
or unconsciously, people of the U. S. are 
seen by Lessing to have tired of the 
“mechanical riot, the overpowering com- 
plexity and potential destructiveness of 
science.” ; 
_ “These are not the ends to fire the 
imagination of youth. Some rehabili- 
tation of the idea of progress is needed— 
a vast technical program for raising the 
living standards of neglected countries, 
for instance, to offset the vast military 
build-up—if science is not to wither and 
endanger the life of society.” 
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MODERN 
TUNNELING 
PRACTICE 


By RUSH T. SILL 


Consulting Engineer 
Ruscardon Engineers 
Los Angeles, California 


Mounraryss are the natural 


al road-blocks of all forms of transporta- 
} tion. As a result tunnel driving is one of 


the major types of construction activity 


} in these Western states. From the days 
) when the Central Pacific was piercing 
| ridges to reduce distance and grade on 
| the first transcontinental railroad to the 
} multi-mile bores of today which carry 
“f aqueducts through entire ranges, tun- 


iG neling has challenged the skill and 


“i energy of Western engineers and con- 


tractors. 
This article describes the procedure, 


| equipment and methods of modern tun- 
} nel driving from drilling to the placing 


of the concrete lining. It concludes with 
some basic facts on the geological con- 
siderations that affect tunnel design and 
underground operations. 


iD | Drills and drilling 


Probably no modern tool undergoes 
as much punishment as a rock drill. Al- 
though it must be designed and built for 
rugged service, it is a precision machine. 
Hammer machines, striking 2,200 blows 
a minute, made their appearance about 
1912, replacing piston drills, but they did 
not come into general use until some 
years later. The Ingersoll-Rand 3%-in. 
automatic hammer drill came into gen- 
eral use about 1936. 

The introduction of hammer drills and 
other powerful drilling tools made the 
earlier steels obsolete. Development of 
stronger steels was required to with- 


_ stand the severe impact and fatigue of 


high-frequency blows of about 198 ft. Ib. 
of energy per blow, with the drills strik- 
ing between 1,800 and 2,200 blows per 
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minute. Modern high-grade drill steel is 
capable of being hardened to produce 
tough yet abrasion-resisting cutting 
edges on a bit which is forged integral 
with the rod. It also possesses tough 
fatigue-resisting shanks and bit connec- 
tions. However, it must be remembered 


IN THE WEST everyone doing 
engineering or construction work 
should be familiar with the general 
principles and operations required 
in modern tunnel driving. It is not 
essential that every engineer or con- 
tractor become an expert. But from 
irrigation works to highways, and 
from power development to munici- 
pal improvements, there is always 
the possibility that a tunnel may 
provide a logical solution to an en- 
gineering problem. 


Likewise, every contractor will 
encounter plans and specifications 
that require some type of under- 
ground work where a knowledge of 
tunnel procedure will be of help in 
considering any bid on the work. 
To be familiar with equipment, 
operations and methods should be 
a part of the basic knowledge for 
those in the construction industry. 


To provide concise information 
on this subject, with the funda- 


AT THE FACE in a typical Western tunnel with a column-and-arm type 
jumbo mounting two drills worked from the platform. Steel-rib sup- 
ports and other features of modern tunneling practice are shown here. 


that bad alignment, unnecessary vibra- 
tion because of a poor set-up, or an im- 
proper rate of feed, will result in a high 
breakage rate per foot of hole. 
Pneumatic drills are designed to oper- 
ate at air pressures ranging between 80 
and 105 psi. Working at lower pressures 


mentals discussed and the details 
omitted, Western Construction pre- 
sents this authoritative summary in 
a two-part article, where the author 
starts with the basic tools used in 
underground work and advances 
through a description of the opera- 
tions of loading, hauling, setting 
temporary supports and placing 
permanent lining, common to rock 
tunneling practice in the Western 
States. 


A concluding section outlines the 
types and characteristics of rocks 
commonly encountered, and pre- 
sents a brief refresher on the fea- 
tures of geology most frequently 
encountered. 


Obviously, this brief summary is 
not intended for the tunnel-driving 
expert. It will provide basic infor- 
mation for those who should be ad- 
vised in a general way on this im- 
portant phase of Western construc- 
tion practice.—Editor. 
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results in the drill rod absorbing hammer 
energy and the rod is literally shaken to 
pieces. Working at high air pressure in- 
creases drilling speed at the expense of 
drill rod and bit life. 


Types of bits 


The types of bits forged on the steel 
and in common use two or three decades 
ago were: (1) cross bit, (2) rose or six- 
point bit, (3) variable-X bit, (4) double- 
arc bit, (5) single-wing Carr bit, (6) Z 
bit, and others. The cross bit was finally 
adopted and is in universal use today. 
Within the last few years a satisfactory 
detachable bit, which screws on to the 
threaded drill steel, has come into great 
favor. This is made as a multi-use bit, 
which gives the lowest cost per foot of 
hole when reconditioning of the bit is 
correctly done. The one-use or throw- 
away bit is used where reconditioning is 
impracticable or undesirable and the 
rock is only medium hard. 

The carbide-insert bit with inserts of 
tungsten carbide is used for drilling 
hard, abrasive ground and will drill 
hundreds of feet of rock with practically 
no loss of gauge. Smaller holes are 
drilled with the carbide-insert bit be- 
cause it does not lose its gauge. Also, 
deeper holes can be drilled with longer 
feeds, at greater drilling speeds, and 
with smaller machines using as much as 
40% less air. Drill maintenance is re- 
duced 30%. Because of the smaller hole, 
the powder fits the hole better and up to 


About the author... 
RUSH T. SILL is a graduate of the Colo- 


rado School of Mines and has been serv- 
ing the contractors of the West as a con- 
struction engineer and consulting engineer 
for more than twenty years. He has been 
associated with contractors in the planning 
and carrying out of construction operations 
on such well-known projects as El Capitan 
Dam, Seminoe Dam, the two San Gabriel 
dams, Banquet Canyon and Grand Lake 
dams, and other large projects. Recently 
he laid out the program of operation and 
the planning of equipment for the 11.5-mi. 
Mono Craters tunnel for the City of Los 
Angeles.—Editor. 
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30% less powder can be used to break 
the ground. 


Drill mountings 


Drills were first mounted on tripods, 
later on bars, columns and arms. Then 
the drill jumbo was introduced and grad- 
ually increased until it has reached a 
size mounting 35 drills in driving some 
of the large tunnels. 

When the drill jumbos were taken off 
rails and mounted on rubber tires it 
started a new trend in drill rigs and tun- 
nel driving. In tunnels of 12-ft. diameter, 
two drills are mounted below the plat- 
form and three drills mounted on the 
platform of the jumbo. The drills below 
the platform drill the lifters, the lower 
side relief and trim holes and possibly 
two of the lower cut holes. The three 
drills mounted on the platform drill the 
cut holes and the upper relief and trim 
holes. 

There have recently been introduced 
air- and hydraulic-powered boom jum- 
bos with centralized controls, equipped 
with a positive lock for maximum rigid- 
ity and flexibility. Simply turning a 
handy lever raises the boom to any drill- 


TRACK-MOUNTED JUMBO (left) in 
large heading with drills mounted above 
and below platform. Center-line and out- 
line of the tunnel have been indicated by 
paint daubs to assist in spotting holes. 


LATEST DEVELOPMENT IN DRILLING 
equipment is powered-boom mounting for 
drills (below) that eliminates the time and 
labor required to handle heavy drills on | 
arms or columns. Simple controls can spot 
the boom in drilling position in seconds. 
Holes are quickly and accurately spotted. 
An Ingersoll-Rand boom is shown in op- 
eration. 


ing position in a matter of seconds, by, 
means of an air motor. Properly directed | 
and accurately spaced holes result ini 
more efficient rock breakage. With the: 
boom jumbo no time or labor is lost ini 
handling heavy drills on columns and) 
arms, 

The Frazier and Davis Construction: 
Co., in driving the Neversink Tunnel on: 
the new Catskill project, designed two 
large drill carriages which mounted five’ 
drills, two below and three on the plat-. 
form. On air-powered booms they drilled. 
approximately 40 holes about 9% ft. 
deep in 1% hr., in graywacke, sandstone 
and shale. A boom-mounted drifter in| 
the rear of the jumbo puts in plug holes| 
for securing and supporting air and 
water lines and knocks off projecting 
rock. | 
Synchronizing drilling with | 
other operations 


Tunnel driving today is so planned 
that each step in the operation, includ- 
ing setting up, drilling, loading, blasting, 
mucking and transporting the rock, is 
timed to produce a smooth operation. 
The supporting equipment, mucking 
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is machines, compressors, battery loco- 
|motives and cars, ventilation, water and 
Yair line and pumping equipment, must 
ibe of a capacity to do the amount of 
jwork required of them in the planned 
icycle. 
Tunnels are generally classified as: 

Large, 19 to 35 ft. high; 16 ft. or more 


wide. 

Medium, 10 to 19 ft. high; 12 to 16 ft. 
wide. 

Small, up to 10 ft. high; up to 12 ft. 
wide. 


t) The remainder of this discussion will be 
iiconfined to medium-size tunnels, as 

many of the water tunnels driven in the 
4) West today are horseshoe or circular 
—®section of 10 ft. to 10 ft., 6 in. inside of 

» the concrete, which means that the ex- 
,fcavation is more or less 12 ft. in diam- 
"ip eter. 
). The rates of advance in these tunnels 


“>the drill mountings. This efficiency can 

» be expressed as the per cent of actual 
‘|, drilling time to the total overall drilling 
ft) time. The present trend is toward longer 

. shells and drill feed length to reduce the 
, number of changes. The following table 
‘} will show the drilling efficiencies in 
using columns and arms compared to the 
| boom mounting: 


Feed Coiumn and Boom 
Length Arm Type Type 
OLIN ee 39% 40% 
SNE eee eee 40% 50% 


The practical unit of advance or depth 
of round will depend upon whether the 
rocks encountered are crushed, frac- 
tured, decomposed or unaltered without 
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excessive fracturing. The percentage of 
excavation overbreak beyond the pay 
lines or the excess percentage of con- 
crete required is a function of the skill 
and judgment used in placing the proper 
number of holes and the quantity of 
explosives used. 

Few shifters or drill crews are capable 
of off-hand spotting the holes and drill- 
ing an effective round. An excellent 


SIGNIFICANT PAGES FROM 
TUNNEL DRIVING HISTORY 


1820—One of the first American tunnels 
for the Schuylkill Canal at Auburn, 
Pa. Hand drilling with 6- or 8-Ib. 
double-jack hammers, holes loaded 
with gunpowder and broken rock 
mucked by hand into cars pulled by 
mules. 


During the preceding 30 years, 
railroad building resulted in a 
rapid increase in number and 
length of tunnels. Gunpowder was 
on its way out as an explosive and 
power drilling was in the experi- 


mental stage. Hand mucking and 
mule-hauling were standard. 


1860—Work was active on the 4.75-mi. 
Hoosac Tunnel on the Boston to 
Albany railroad and was the prov- 
ing ground for the first practical 
tryout for dynamite and power drills. 


1900—Power drills for tunnel driving 
were ponderous machines; one with 
a 3'4,-in. piston weighed 325 lb. 
Steel was heated on hand-operated 
forges and sharpened by black- 
smiths using hand-held  dollies. 
Hammer-type power drills ap- 
peared about 1912. 


“WVTWO COMMONLY USED MUCKING MACHINES: (left) a Conway Mucker loading cars in a tunnel driven several years ago and (right) an Eimco 


Loader working in a heading where the material was mucked directly in a truck for removal. 


method to aid in spotting the holes in 
the face is to use a template of a light- 
weight material which can be set up at 
the face and the pay line painted on the 
rock and the location of the holes to be 
drilled spotted by dabs of paint. 

It is always advantageous to know the 
character of the rock some distance 
ahead of the working face. An explor- 
atory or feeler hole drilled in the face 
of the tunnel to a depth of 25 ft. or more, 
depending upon the ground, will dis- 
close excessive amounts of water or of 
soft or changed rock conditions. This 
gives an opportunity to grout off large 
flows of water and stabilize the ground 
before the tunnel reaches the trouble 
zone. 

The distance advanced per round will 
depend largely upon the effectiveness 
and number of “cut holes” drilled. The 
cut holes, usually 10 to 12 in number, are 
so angled as to meet at the center line 
of the tunnel at the depth of the round 
to be drilled, in a “V,” hammer, or pyra- 
mid shaped cut. The relief and trim 
holes are usually drilled parallel to the 
line of the tunnel, and should be so 
spaced that there is not too much rock 
to be broken by each hole. When the 
round is shot the cut-holes take out a 
V- or wedged-shaped cut. Then the re- 
lief holes are shot, followed by the out- 
side trim holes which shape the tunnel 
up. 

A certain amount of progress is set up 
in the bidding of a tunnel job and the 
specifications set pay lines to which the 
owner will pay for excavation and pen- 
alties for over-break 

Progress in tunnel driving should be 
established in the planning and program- 
ing of the cycle of operations, so that 
drilling, loading holes, blasting, ventila- 
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CHERRY-PICKER INSTALLATION in small tunnel, using air cylinders and dollies on |-beams to 
raise and shift car to side of tunnel. This is one of the common means of transferring empties in 
the train during mucking operation. 


tion, loading and hauling and setting up 
again, is timed to produce a smooth 
cycle. The number of cycles will depend 
upon the kind and condition of the rock 
encountered, water conditions, and other 
factors. 


The progress that can actually be 
made in driving a tunnel depends largely 
upon the time required to remove the 
muck. This in turn is dependent to some 
extent on the speed with which the air 
at the face can be changed and the 
smoke removed after each blast. 


The ventilation equipment should 
provide approximately 4,000 to 5,000 cu. 
ft. of air per min., and the installation 
might consist of two 2,400-cfm. blowers, 
both blowing (or exhausting after 
blasting) through the same pipe—20- to 
22-in. diameter No. 14 gauge black iron 
pipe—under normal operating condi- 
tions. To remove the smoke and fine 
dust, the velocity of the air in the tunnel 
face to the exhaust pipe should be from 
a minimum of 75 to 100 ft. per min., 
while in the exhaust pipe the flow of the 
air is from 2,000 to 2,200 cu. ft. per min. 
The value of two blowers is that in the 
event one should be out of service, the 
other would provide 60% of the air for 
a short time so that drifting operations 
would not be halted. The blowers should 
be of the positive displacement, single- 
stage type, with a sea level rating of 3.0 
lb. gauge pressure, equivalent to 2.3 lb. 
gauge discharge pressure at 7,000 ft. 
elev. 


Mucking 


In a medium-size tunnel 10 ft. to 12 ft. 
finished diameter, using a 24-in. gauge 
track of 40-lb. rails, a type 50-B Conway 
shovel powered with a 60-hp. motor is 
most commonly used. With a 6-ft. boom, 
the clean-up width at track level is 14 
ft., 4 in., the minimum tramming (for- 
ward and backward) height is 7 ft., the 
operating height is 9 ft., 8 in., the width 


is 51 in., and the length is 30% ft. The 
shovel weighs 27,000 lb., has a dipper 
capacity of 81 cu. ft. The belt is 28 in. 
wide and operates at a speed of 250 ft. 
per min. The forward operating speed 
is 176 ft. per min., and the reverse speed 
is 120 ft. per min., with a minimum dis- 
charge height of 6 ft., 10 in. 

To handle the empty cars to the shovel 
and remove loaded cars, several systems 
of car change have been developed. The 
California Switch is widely used, consist- 
ing of a portable combination of a 
double siding and switch, 90 ft. or more 
long laid over the main track. This al- 
lows the main track to remain undis- 
turbed while the portable track is moved 
to the proper place to accommodate a 
car change. The loaded car is handled 
from the shovel by a locomotive, and an 
empty car from the siding is placed be- 
hind the shovel by a second locomotive. 

The “cherry picker’ was used exten- 
sively many years ago and consisted of 
a bar jacked against the walls of the 
tunnel. Connected to a saddle that rode 
on this bar, an air hoist lifted the car 
and set it to the side of the drift, allow- 
ing the loaded cars to pass on the track. 

In a 12-ft. tunnel a 24-in. gauge track 
of 40-lb. rails, laid on 6 x 6-in. ties 4 ft. 
long spaced at 24- to 30-in. centers, will 
give good service when the wheel load 
does not exceed 7,700 lb. A 24-in. gauge 
track is usually used in tunnels from 8 
to 14 ft. wide, and 36-in. gauge in larger 
tunnels, 


Cars and hauling 


The cars, one-side dump, with roller 
bearings, should have a height as great 
as will clear the mucking machine and a 
capacity of 50 to 110 cu. ft. Cars usually 
have a width of about twice the gauge 
of the track and a length equal to twice 
the wheel base. 

In tunnel hauling, the number of cars 
making up the train will depend upon 
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the weight of the locomotive on the 
wheels. If we assume the weight of loco-| 
motive and batteries at 14,000 lIb., the 
tractive effort would be 20% of 14,000 or| 
2,800 lb. If the cars weigh 2,600 lb. empty 
and 10,600 lb. loaded, and we assume 
train friction at 30 lb. per ton for track 
resistance and 20 lb. per ton starting re- 
sistance, the gross load that could be 
handled would be 2,800 + 50 = 56 tons, 
including the locomotive; therefore 56) 
tons minus 7 tons (weight of locomo- 
tive) = 49 tons gross load. If the car 
and load weighs 5.3 tons, then 49 + 5,3) 
= 9, the number of loaded cars that! 
could be handled by this locomotive. | 


If, under the same conditions as above, 
cars are to be moved up a 1% grade, 
then the train friction would be 30 + 20 
+ 1% of 2,000, a total of 70 lb. There-| 
fore, 2,800 + 70 = 40 tons, including the 
weight of the locomotive, could be han- 
dled. Further, if the loaded car’s weight| 
is 5.3 tons, then the number of cars in 
the train would be 40 minus 7 + 5.3 =6 
cars. 


Pumping | 

Both the amount of water and tun-| 
nelling conditions will determine the) 
method of handling the water. The con- 
tractor has a choice of a wide variety 
of sizes and types of pumps to be used: 
in the installation of his pumping plant 
arrangement. 

In the heading, water from the drills, 
seepage, etc., is usually picked up by an 
air-driven centrifugal sump pump, using 
air at about 80 psi. pressure and pumped 
back to a sump pit in order to settle out’ 
some of the fine rock particles which are 
so abrasive to pumps and pipe lines. 
Here the water is picked up by the per- | 
manent pumping plant and pumped to! 
the second or more sumps at intervals: 
of 1,000 to 1,500 ft. along the tunnel.| 
Centrifugal pumps for permanent pump-: 
ing plant installations are usually motor-. 
driven and may be either single- or: 
multiple-stage, depending upon thes 
head. 


The second and concluding install- 
ment of 


MODERN 
TUNNELING 
PRACTICE 


will appear in the December issue 
of Western Construction. A brief 
outline of operations discussed in 
next month's installment is as fol- 
lows: 


Tunnel supports, both timber and 
steel, in rock and soft ground. 


The techniques and equipment for 
concrete lining. 


How to foresee and handle water. 


A classification of rock types and 
their characteristics. 


Tunneling through fault zones. 


I; THERE an economical 
substitute for rock rip-rap on earth 
dams? Several years of experiment in 
the laboratories of the Bureau of Rec- 
lamation in Denver have been devoted 
to finding a suitable answer to this ques- 
tion. Early this year the experiments 
moved into the field when the Bureau 
awarded a contract for a full-scale test 
program at Bonny Dam in Colorado 
(Western Construction—May 1951, p. 
100). 

The test embankment section was 
constructed on the Bonny reservoir 
shore, about two-thirds of a mile up- 
stream from the dam. 

Under a $82,890 contract awarded 
March 12 to Northwestern Engineering 
Co. of Denver, the section was con- 
structed to provide the following char- 
acteristics: (1) an earth embankment 
approximately 740 ft. long with a height 
of 25 ft. and 2:1 slope constructed to the 
same specifications and by the same 
methods as an actual earth dam; (2) 
half of the slope surfaced with a 3-ft. 


thickness of soil-cement; (3) asphaltic ’ 


concrete on the remaining slope placed 
in thicknesses varying by 3-in. incre- 
ments from 6 to 18 in. 

Design and construction of the soil- 
cement test section was described on 
pp. 76, 77 of the August 1951 issue of 
Western Construction. The following de- 
scription will be confined to design and 
field operations for the asphaltic sur- 
facing. 

The asphaltic concrete was placed in 
five 40-ft. wide vertical panels with panel 
thicknesses of 6, 9, 12, 15 and 18 in. 
respectively. Sand and gravel for the mix 
was pit-run matérial obtained near the 
dam site. Typical grading of the aggre- 
gate was as follows: 


Sieve size % passing 


Ee 100 
Tt RETA ROE 92 
TiO teaeremtbe, nse 62 77 
MAD a salt seared. 35 
Ue OA ee ee eee 4 
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Asphaltic concrete tested on 
reservoir embankment as a— 


RIP-RAP SUBSTITUTE 


A 40-50 penetration asphalt was pro- 
portioned at about 8% of the dry weight 
of the aggregate. The mix was produced 
near the site in a Pioneer portable plant, 
with the mix leaving the plant at 300 
Ges IP. 

First portion of the asphaltic layer 
was placed using a conventional finish- 
ing machine, followed by a cable-assisted 
8-ton tandem roller for compaction to 
minimum 90% density. This procedure 
was discontinued when it was found that 
the finishing machine could not control 
thickness of the material on the 2:1 
slope. Therefore, since other equipment 
was not readily available, the contractor 


SPREADER BOX being filled from truck. Two 
rollers in rear of box assisted in controlling 
the thickness of the spread layer and in giving 
a light initial compaction to the mix. 


devised a slip-form or spreader box 
which placed the asphaltic facing in 10- 
ft. wide lifts of 3- to 4-in. thickness. 

The mix was placed vertically, begin- 
ning at the bottom of the slope. Place- 
ment of the lifts normal to the embank- 
ment axis was necessary because of the 
variable thicknesses specified. 

The spreader box was pulled up the 
slope and controlled by cables connected 
to a dragline-mounted winch at the top 
of the embankment. The box was filled 
from trucks lowered by cables from a 
tractor. 


Rolling of each successive lift was 
carried out by the 8-ton tandem roller. 
Main reason for the thin lifts was to 
allow compaction by the roller, since 
thick lifts would have cracked seriously 
under rolling unless the mix was allowed 
to become cold, in which case satisfac- 
tory density could not have been ob- 
tained. Rolling of the thin lifts after the 
surface temperature of the mix had 
dropped to about 150 deg F. made it 
possible to achieve better than the re- 
quired 90% density. 

Work on the experimental facings 
has been completed, and water is being 
maintained in the Bonny Dam reservoir 
to about two-thirds of the height of the 
test section. The section is located so 
that prevailing winds will cause consid- 
erable wave action against the facings, 
and the area is subject to severe winter 
weather. Suitability of the two types of 
facings will be studied in respect to re- 
sistance to effects of wave action, freez- 
ing and thawing, saturation, reservoir 
draw-down and all other extreme sery- 
ice conditions to which slope protection 
is subjected. 

Cost comparisons of the two types of 
materials are inconclusive because of the 
relatively high costs of moving in special 
types of equipment where these costs 
could not be prorated to other work. | 
However, merits of the two types of) 
material will be considered after obser- 
vation of their behavior during a pro- 
longed period of service rather than on 
the unit costs of this test installation. 

Based on experience from construc- 
tion of Bonny Dam, where 500,000 tons 
of rock and gravel was shipped by train 
and truck for a distance of 175 mi. to be 
used as rip-rap, possible savings from 
the use of substitute materials could 
have amounted to more than $1,000,000. 
On future earth dams proposed for con- 
struction in the Missouri Basin states, 
all at sites remote from rip-rap sources, 
the Bureau estimates that several mil- 
lion dollars may be saved if an econom- 
ical substitute can be found. 
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500 concrete housing units at Fort Ord erected using— 


Assembly-line precast pane 


Tur ASSEMBLY-LINE 
technique now being employed by Nor- 
mac, Inc., in building 500 housing units 
for Army personnel at Fort Ord, Calif., 
represents still another method of pre- 
cast concrete construction. Previous 
articles in Western Construction have de- 
scribed methods of erecting and assem- 
bling precast panels and structural mem- 
bers for light industrial buildings (May 
1951, pp. 74-75; August 1951, pp. 84-85; 
October 1951, pp. 70-71). In all cases, the 
precasting was conducted at the erec- 
tion site, mostly on the prepared interior 
floor slab. 

The system used by Normac, how- 
ever, was developed as an economical 
means of mass producing the variety of 
panel designs required for domestic con- 
struction over a 150-acre site. Focal 
point of this project is its casting plant, 
where rail-borne cars form the casting 
beds and are drawn through the com- 
ponent operations that culminate in de- 
livery of steam-cured concrete panels 
that are fully reinforced and fitted with 
all necessary assembly inserts, plumbing, 
and electrical conduit. 


Project organization 


To cost about $4,500,000, the project is 
being built by Likins-Foster & Associ- 
ates, prime contractor, with Federal 
funds furnished under the Wherry- 
Spence Housing Act. Subcontractors 
engaged in the principal work at Fort 
Ord are Normac, Inc., of Huntington 
Park, Calif., casting and building the 
houses to completion, and Granite Con- 
struction Co. of Watsonville, Calif., fur- 
nishing both rock and _ lightweight 
pumice concrete and installing streets 
and utilities. The pumice aggregate, one 
of the stronger lightweight aggregates, 
is being supplied by the Crownite Cor- 
poration of Los Angeles. Operations 
commenced on April 5, 1951, when grad- 
ers began leveling the casting plant site. 
Panel and slab casting, now over 30% 
complete, began on July 14. The con- 
tractors are scheduled to “walk away” 
next June. 

In planning panel production, a cast- 
ing sequence had to be determined for 
the 800-odd designs involved. The ap- 
parent assembly-line ideal, that of cast- 
ing all panels of one design in a single 
continuous operation, was infeasible as 
it would effectively curtail erection 
schedules. It would also present a stor- 
age problem. Nevertheless, some line 
had to be drawn between this ideal and 
the random production of panels needed 
to form 365 separate houses and duplex 
structures of 8 basic floor plans encom- 
passing 19 variations. A workable com- 
promise has resulted in a schedule of 
casting and erecting two structure types 
at a time. Currently the third and fourth 
are in progress, with houses of these 
types in all stages of construction scat- 
tered over the tract. 
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Casting plant of Normac produces 126 panels 
daily, as crews in 400-ft. shed (below) prepare 
rail-borne forms for pouring with lightweight 
pumice concrete—Steam curing speeds work, pre- 
vents storage problem—Goal is four units per day 
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The sequence of work at the casting 
plant is established in an arrangement 
of four parallel rail facilities of 10-ft. 
gauge, each about 230 yd. long, with 
transfer tracks across both ends. At 
present, 114 cars operate on these tracks, 
being moved by manpower or electric 
winch through an entire circuit daily 
in production of 126 steam-cured panels. 
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The most southerly track is sheltered 
and partially enclosed by a shed for 400 
ft. of its length. In this shed, progres- 
sively from west to east, are located the 
points of application of various com- 
ponent production operations. 

First step is form cleaning, performed 
by a power broom that brushes the 10 x 
20-ft. steel car bed to a high gloss after 
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its previous use. The car is then attacked 
by a form crew that installs steel chan- 
nels 6 in. deep to define the panel’s 
thickness and overall dimensions. (Some 
panels, described later, are 5 in. thick.) 
For quick work, transverse form mem- 
bers are bolted down through previously 
drilled holes in the casting surface. 
Tongues on the ends of longitudinal 
members engage slots in the transverse 
members and are wedged in place in the 
manner of conventional form clamps. 
Spray application of form oil is next. 

A succeeding crew spots inserts with- 
in the form as necessary to provide for 
erection and subsequent assembly. 
These inserts and their locations will be 
described in connection with erection 
procedures in succeeding paragraphs. 
The panel continues to take shape in the 
following operation, that of laying out 
electrical conduits and plumbing inserts 
specified. With steel door and window 
frames that come next, a wall panel is 
readily recognizable, 8 ft., 2 in. high and 
of variable length. 


Panels reinforced 


Final assembly to be placed is rein- 
forcing steel. Prefabricated mats of %- 
in. bars’ at 16-in. centers in both direc- 
tions go into roof slabs, with an addi- 
tional reinforcement of No. 4 steel mesh 
provided for cantilevered exterior over- 
hangs. Wall panels are fitted only with 
y-in. and 5-in. bars that completely 
encircle door and window openings. 
Leaving the shed, the car is moved east- 
ward and under the concrete conveyor. 

Transit-mixed lightweight pumice 
concrete supplied by Granite Construc- 
tion Co. is delivered from an earthen 
ramp into a hopper beside the tracks. 
Below this hopper hangs a belt con- 
veyor, the entire frame of which is ac- 
commodated for transverse movement 
on two I-beam rails spanning above the 
casting cars. The conveyor operator, rid- 
ing this rig, effects the pour of one panel 
in two passes, the car being shoved a 
half-length as the conveyor “retracts” 
between passes. The concrete is vibrated 


at this time, and is then struck off with. 


a vibrating screed. 

Reason for the use of lightweight 
is its low thermal conductivity, which 
will prevent sweating and provide a well- 
insulated, comfortable house. Its weight 
of about 75 lb. per cu. ft. has materially 
aided both casting and erection opera- 
tions, though it has not been used as a 
means of reducing the quantity of rein- 
forcing steel. The 1,500-psi. compressive 
strength specified is in all cases achieved, 
usually exceeded. Panels range in weight 
from about 1 to 2% tons. 


Break in routine 


Sole deviation from the casting pro- 
cedure occurs in treatment of carport 
roof slabs, which need not incorporate 
the low thermal conductivity quality of 
lightweight pumice concrete. These 
panels are of 2,500-psi. rock concrete. 
While formed in the normal sequence at 
the casting plant, they are not poured 
from the conveyor, but from transit-mix 
trucks driven into the yard alongside 
tracks leading to the curing ovens. 

The newly-poured panels reach these 
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FIRST AND LAST STEPS of casting plant operation are seen at upper left, as power broom cleans 
form cars upon their return from panel stripping by girder crane in background. Successive crews 
on assembly line ready the forms for casting. At upper right, reinforcing steel is placed in a roof 
slab. Note insert in foreground, providing hole for eventual assembly bolt. East of the assembly 
shed (lower picture), form cars roll under traveling concrete conveyor, are poured in two passes, 
using lightweight pumice concrete. 


tracks via the easterly transfer track, 
just beyond the concrete conveyor. 
Winches located at this point and else- 
where in the yard are used to warp the 
loaded cars through remaining phases 
of treatment. Three, sets of tracks lead 
into the 22 x 220-ft. curing sheds, one 
track being completely loaded with 
about 22 cars before the next is used. 
Concrete finishers perform their work 
along these tracks, applying float or 
broom finishes depending on the in- 
tended use of the panels and slabs. Also 
at this time roof-slab lifting inserts, to 
facilitate handling by cranes, are posi- 
tioned. Consisting of short pieces of bent 
reinforcing steel tipped with threaded 
cylinders, these inserts have previously 
been placed in the empty form and fitted 
with telltale wires to the form edge for 


locating later. They are now turned to 
an upright, projecting position, one near 
each corner of the panel. 


Panel curing 


Although casting and finishing are 
carried out only by a day shift, steam 
curing must be on a 24-hour basis to 
effect the desired curing time and clear 
the tracks of 114 carloads in preparation 
for another day’s work. The steam cur- 
ing ‘sheds; framed Up ‘of 2ex 3's, are 
sheathed inside and out with 3/16-in. 
Transite board, with 2 in. of loose rock 
wool insulation between. These sheds 
develop 150-deg. F. water vapor which, 
maintained over a 10™%-hr. period, is the 
equivalent of 7 days open-air curing. 
This practice makes for speed in the 
overall operation, and gets around an 


75 


otherwise difficult storage and multiple- 
handling problem. 

Beyond the curing sheds, cars proceed 
to the westerly transfer track, where 
they are shunted back to the “main line” 
again. At this point, the southwesterly 
corner of the yard, is situated a girder 
crane operating above several bays in 
which semi-trailers are spotted for load- 
ing. Roof slabs are handled flat, being 
stripped from forms and picked up by 
hooks engaging eyes threaded into each 
of the lifting inserts. Wall panels, not so 
heavily reinforced, must be protected 
from bending stress in their erection to 
vertical position at this time. To per- 
form this function, a tilting device lo- 
cated between the tracks tilts the entire 
car through 90 deg. of arc, permitting 
point pick-up of a panel by means of 
inserts in its edges. The panel is pre- 
vented from slipping during this tilting 
by one form member, which remains 
bolted to the car as others are stripped 
to expose the lifting inserts. These pan- 
els are then stacked vertically in frames 
built on the semi-trailer beds, much in 
the manner of plate glass. 


Panel production 


The circuit of the casting plant is 
completed with this operation, and the 
empty cars are returned for cleaning 
and re-use. All walls and partitions are 
assembled from the precast panels, ex- 
cept for abutting wardrobe closet walls, 
carport storage walls, and walls separat- 
ing kitchens from bathrooms. All panels, 
interior and exterior, are 6 in. thick 
except for walls adjacent to carports; 
these are 5 in. thick. Each house utilizes 
an average of 45 panels in its construc- 
tion; each duplex structure, 60. At the 
rate of 114 cars per 9-hr. day, carrying 
a total of 126 panels at present, the proj- 
ect is staying well within its construc- 
tion schedule. 


Erection technique 


Out in the tract, erection is handled 
by a single crew and 25-ton truck crane 
supplied by trailer-loads of panels 
stacked along their operational route. 
Throughout the tract, footings for all 
units have already been poured of stand- 
ard 2,500-psi. rock concrete. A feature 
of the erection procedure is its manner 
of avoiding extensive bracing for newly- 
erected walls. Basically, this involves 
commencing erection at the corner of a 
building, and bracing only the first panel 
before turning the corner with a second 
panel, which is then tied securely to the 
first. 

The brace used is composed of three 
2 x 8-in. wooden members, articulated 
with hinges to form an adjustable tri- 
angle. The base of the triangle is placed 
on the natural ground surface outside 
the footing and anchored by two bolts 
driven into the soil through holes in the 
base. One side, hinged to the base, is 
plumbed above the footing and the wall 
panel aligned against it. The third side 
of the triangle, roughly its hypotenuse, 
is hinged at one end to the plumb side, 
its other end being jammed against the 
base and held by an adjustable cleat. 
When the wall panel is snug against this 
brace, or a pair of them, it is secured by 
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“means of C-clamps and timbers placed 


as necessary in openings or at panel 
edges. 


Assembly inserts 


Inserts of many types cast into the 
panels now come into use for leveling 
wall panels on footings, for securing 
panels to each other and to the footings, 
and for bolting roof slabs in place. 
Leveling inserts consist of threaded 
sleeves cast into the bottom edges of 
wall panels; they receive bolts that are 
run down as necessary to maintain the 
panel at the desired height above the 
footing. 

This gap, 1% in. minimum, is deter- 
mined by instrument survey of the foot- 
ing conducted as follows, prior to arrival 
of the erection crew. The high point on 


ERECTION CREWS (top) make fast work of 
positioning a carport roof slab handled by 
25-ton truck crane. Slabs are seated on sponge 
rubber seals nailed to top of wall, are later 
bolted down and grout poured to make rein- 
forced joint. Bottom, interior view at corner 
shows leveling bolts that support panels on 
footing until connection is welded and gap 
gunited. Steel bearing plates are cast in foot- 
ing. Floor slab will completely cover gap. 


the footing is determined, and an incre- 
ment of 1% in. added to it, the resulting 
elevation being the standard for the bot- 
tom edge of all panels to be erected. 
Subsequent rod readings, taken on steel 
bearing plates cast into the footing at 
regular intervals, establish the distance 
between panel and footing at each point. 
This increment, chalked beside each 
bearing plate, constitutes the bolt set- 
ting, in inches, that should be estab- 
lished before placing the panel into posi- 
tion. In this manner, panels are very 
nearly correct as first placed and need 
only minor adjustment later on, when 
welders complete the joinery by tacking 


the panel bolt heads to the bearing plates 
in the footing. 

Also cast into the panels, and essential 
to their connection, are pieces of angle 
iron, set flush at panel corners where 
needed, and anchored by means of short 
lengths of reinforcing rod welded to 
their under sides. Where these flush 
inserts oppose each other, at panel joints 
and partition intersections, they are 
welded together. The seal between pan- 
els is a corrugated strip of stainless steel 
that engages opposing slots in the panel 
edges. 


Erection summarized 


In summary of wall erection and join- 
ery: leveling bolts in panels are tacked 
‘to bearing plates in footings, adjacent 
panels are tacked at flush inserts in panel 
corners and sealed by a corrugated metal 
strip. These vertical joints are further 
sealed outside by caulking, and inside 
by placement of metal strips that are 
jammed into place and held by an ex- 
panding connector. Final sealing around 
the footing follows roof placement. At 
that time the interior floor slab is poured 
to a point above the gap between panel 
and footing. An insulating strip placed 
vertically against the inside surface of 
the wall panel establishes a joint be- 
tween the two concrete surfaces and 
prevents outflow under the panel. Then, 
from the outside, the gap itself is gunited” 
and a smooth concrete surface built be- 
tween footing and wall exterior. 


Roof joinery 


After erection of wall panels, two 
parallel strips of sponge rubber are 
nailed to the top edge of all walls to re- 
ceive and seal the roof slabs. The tie be- 
tween these members, roof and walls, is 
effected by bolts that drop through holes 
provided in the slabs and are run down 
in threaded inserts cast in the top of 
wall panels. Grout is then poured around 
these bolts, giving a reinforced connec- 
tion. The tie between adjacent roof slabs 
is similar to that between wall panels. 
As before, the joint is dressed outside 
by caulking, and inside by installation 
of a metal-molding. 

Structural assembly of the house is 
now complete. Outside there remains 
the application of three layers of felt, 
tar and gravel to the roof; and paint to 
the exterior walls. Inside, doors and 
windows are hung in the steel and alu- 
minum casements that have been cast 
into place. Interior finish is composed of 
a texture coat on walls and ceiling, com- 
pletely covering metal moldings and 
central heating ducts. Floors are cov- 
ered with asphalt tile or wood parquet 
flooring. 


Personnel 


For Likins-Foster & Associates, C. Z. 
Woodworth is project manager, and H. 
L. Dauberman is office engineer. For 
Normac, Inc., Adolf Brandt is general 
superintendent, with Carl Lundquist co- 
ordinating casting plant and erection 
schedules. Normac casting plant super- 
intendent is John “Blacky” Enos, field 
superintendent is Sam Laughlin, and 
erection superintendent is Duane Arms- 
bury. 
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canal lining 


reduces seepage loss by 92% 


Ix JUNE 1950 the Engineer- 
ing Experiment Station of the Univer- 
sity of Idaho and Region I, United 
States Bureau of Reclamation, began a 
cooperative study of linings for con- 
trolling seepage losses in irrigation 
canals. This investigation is a part of the 
+ comprehensive lower-cost canal lining 
| program of the Bureau of Reclamation 
and one of the projects of the special 
research program of the University of 
Idaho. The main purpose of the project 
is to gather and evaluate information 
on: (1) canal lining materials, (2) meth- 
ods of placing linings, (3) permanency 
of linings, and (4) methods of measur- 
ing canal seepage losses. 


The first year of study centered 
around field experiments with buried 
prefabricated-asphalt linings in short 
sections of small canals. Two test sec- 
tions were installed on the Black Can- 
yon Unit, Payette Division of the Boise 
Project and one section on the system 
of the Post Falls Irrigation District. 


TAKING MEASUREMENTS (above) of 
width of water surface during a ponding 
test with seepage meters in operation. This 
same section of canal was tested later 
after the buried membrane lining had 
been placed. 


LINING A TEST SECTION (right) with 
prefabricated asphalt sheets. Working in 
August, the daytime temperatures were 
high and the lining was pliable, conform- 
ing to ground surface. 


By C. C. WARNICK 


Engineering Experiment Station 
University of Idaho 


The first section on the Black Canyon 
Unit near Caldwell, Idaho, is in a lateral 
of the “C” Line East Canal that con- 
tours along a steep hillside through very 
sandy soil. The bottom width of the 
lateral is about 3 ft. The second test sec- 
tion on the Black Canyon Unit is in a 
sublateral of the Willow Creek Pump 
Lateral. The section is in soil that is 
characteristically loam but underlain 
with gravel stratum. The test section at 
Post Falls, Idaho, runs through a very 
gravelly soil and has irrigated crops on 
each side of it. 


Control testing 


Before the test sections were lined, 
measurements of seepage loss were 
made in each section. Ponding tests and 
seepage meters were used to measure 


Tests conducted jointly by the 
Idaho Experiment Station 
and the Bureau of Reclama- 
tion on small laterals show 


that the loss before lining 
was almost 13 times greater 
than after placing the buried 
membrane. 


these losses. The ponding tests were 
made by isolating a length of the lateral 
with canvas dams placed at each end of 
the test section. Volumetric loss from 
the total wetted area of the test section 
was found fora specific period of elapsed 
time by noting the drop in the water 
surface as shown by a hook gauge, and 
by measuring the width of the water 
surface at marked intervals along the 
isolated section. Average rate of seep- ‘| 
age loss was found by dividing the volu- | 
metric loss by the total wetted area and | 
the elapsed time. — = 

Seepage loss using the seepage meter 
was found by installing meters in the 
bottom of the canal at intervals along 
the test section. The rate of seepage 
was found at these locations by meas- 
uring the amount of water that perco- 
lated through an open-bottomed cylin- 
der that was pushed into the canal 
bottom. The confined area inside the 
seepage cup or open-bottomed cylinder 
was exactly 2 sq. ft. A submerged plastic 
bag filled with water and connected by 
a hose to the seepage cup furnished the 
supply of water. 

During operation, water that seeped 
through the confined area of the canal 
bed was continually replenished by water 
from the water bag. Thus, by weighing 
the water bag at timed intervals, the 
rate of loss was determined. Results 
indicate that the seepage meters always 
gave a lower rate of loss than by the 
ponding method (see tabular summary 
of seepage losses). 

Lining material used in all three test 
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SUMMARY OF SEEPAGE LOSSES 
—— AVERAGE SEEPAGE LOSS —— 


——_— UNLINED LINED 
Ponding Meter . Ponding 
Location Length of cu. ft. per cfs. cu. ft. per cfs. cu. ft. per cfs. 
of Section sq.ft. per per sq.ft. per per sq. ft. per per 
Test Section (Feet) 24hrs. mile 24 hrs. mile 24 hrs. mile 
Lateral 9.9 
"C" Line East Canal 
Black Canyon Project 
(11.0 cfs. during test)-........... 300 0.54 0.25 0.363 0.203 0.056 0.031 
Lateral 0.1-1.0 
Willow Creek Pump Lateral, 
Black Canyon Project 
(10.0 cfs. during test) ............ 150 0.72 0.37 0.28 0.15 0.040 0.021 
Kulm Lateral ‘ 
Post Falls Irrigation District 
(4.0 cfs. during test) ............. 200 0.74 0.24 — — — — 


sections was developed by Owens-Corn- 
ing Fiberglas Corp. and the Kerr-McGee 
Oil Industries. The membrane lining, 
trade-named Fiberglas Canal Liner, 
consists of an 11-mil. thick Fiberglas mat 
coated with filled asphalt cement con- 
taining diatomaceous earth, slate flour, 
and asbestos fibers, with a softening 
point of approximately 220 deg. F. The 
liner varies in thickness from &% to 3/16 
in., and comes in rolls 36 in. wide and 
36 ft. long. Both sides of the asphalt are 
liberally dusted with mica, which very 
effectively prevents sticking in the rolls. 
The rolls were packaged in a heavy 
wrapping paper and had a 3-in. heavy 
cardboard core. 


Placing lining 

After the control tests of seepage were 
completed and the farmers’ immediate 
demand for water was satisfied, the 
water was turned out of the lateral to 
permit placing of the lining. A dragline 
was used to over-excavate the test sec- 
tion to 12 in. below grade with 134 to 1 
side slopes. Hand-finish grading was 
kept to a minimum. Following along be- 
hind the dragline, the liner was laid by 
hand (see illustration) in strips across 
the canal, starting at the downstream 
end of the section. 

At one place in one of the test sec- 
tions near Caldwell, a 36-ft. length of the 
section was lined with the strips parallel 
to the centerline. This proved more dif- 
ficult because three men could not place 
the liner on a warm day without it sag- 
ging on the slopes. To keep the liner 
from sliding down the slopes, each strip 
was anchored at the top of the joint with 
“L”-shaped wire fasteners fabricated 
from No. 10 gauge wire. 

At the joints the liner was lapped 
about 3 in. and cemented together with 
an RC-1 cutback asphalt. The liquid 
asphalt was applied with a spouted 
sprinkler can equipped with a sponge- 
rubber squeegee. 


Placing earth cover 


The lining was placed at all three test 
sections during the latter part of 
August. Temperatures were above 100 
deg. during some of the time the liner 
was being placed. These temperatures 
made the liner very pliable so that it 
conformed smoothly at the joints with 
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very little wrinkling. In placing the earth 
cover, some difficulty was experienced in 
keeping the lining from sagging on the 
side slopes under the impact of the earth 
striking the membrane. By confining the 
backfilling operation to the cool early 
morning hours when the liner was less 
pliable, it was possible to place the cover 
with little difficulty. 


Placing of the cover material was ac- 
complished with the dragline, and in all 
cases the original excavated material 
was used for cover. The usual procedure 
was to cast the bucket load against the 
opposite bank from the dragline while 
operating and pull back earth from 
there to the opposite side:.Cover depth 
was about 12 in. Cost figures indicate 
this type of buried membrane lining can 
be installed in small quantities-at a cost 
of about $1.25 per sq. yd. 


Losses after lining 


When the lining work was finished, 
the laterals were filled with water and 
time allowed for the cover material to 


become saturated and stabilized. Then 


the test sections were again isolated by 
putting in canvas dams. At the ends of 
the lining, care was taken to be sure the 
canvas was placed directly in contact 
with the membrane and sealed with mud 
to be sure leakage from the ends was 


eliminated. A number of ponding tests — 


were then run to find the seepage loss 
under the lined condition. : 


The table below indicates results of 
the pretesting of seepage and the seep- — 
age loss after lining. Briefly, the figures — 
presented in the tabulation show that — 
the lining reduced the seepage loss from | 
0.54 to 0.056 cu. ft. per sq. ft. per 24 hr, | 


in one test, and from 0.72 to 0.040 in the 
second, as determined by ponding. The 
“average of these figures indicates that 
seepage was reduced 92% by the applica- 
tion of the lining. Or, the unlined section 
had seepage losses about 13 times higher 
than the lined section. ; 


Future work 
During the summer of 1951, the ex- 


perimental sections were again tested _ 


for seepage loss and samples are to be 
removed at the end of the irrigation sea- 
son to inspect the condition of the joints 
and the prefabricated material itself. In 
addition, an experimental test canal has 


been built to study other types of lin- — 


ings. A correlation between field per- 
meability measurements and seepage 
losses from unlined canal sections is be- 
ing sought. 

This cooperative project is a con- 
tinuing study that will permit a careful 
testing of lining materials and methods 
of measurement directly concerned with 
canal conveyance losses. Construction 
work on this project was done by the 
Operations and Maintenance Branch of 
the Bureau of Reclamation, at Notus, 
Idaho. J. V. Walker, D. W. Applegate, 
and R. J. Abbey represented the Bureau 
of Reclamation on the study, giving 
supervision and technical assistance. 


Hells Canyon Dam recommended 


ANOTHER STEP to relieve the power- 
hungry Pacific Northwest has been 
taken in a recommendation by the De- 
partment of the Interior that multi- 
purpose Hells Canyon Dam be author- 
ized for construction on the Snake 
River, along the Oregon-Idaho boun- 
dary. Further support for the authori- 
zation is based on a Presidential Eco- 
nomic Report last January that esti- 
mated an additional 4,000,000-kw. power 
load to be imposed by defense efforts in 
the atomic energy, aluminum and chem- 
ical fields. 

To have a capacity of 900,000 kw., the 
Hells Canyon power plant would pro- 
duce 688,000 kw. at the dam site. Flow 
regulation by the dam would allow gen- 
eration downstream of 432,000 kw., 
while integrated operation of other 
Northwest power plants would permit 
a credit of 310,000 kw. to the Hells Can- 
yon development. The total power pro- 
vided would amount to 1,430,000 kw. 

The site is a steep canyon in which 
the 740-ft. concrete arch dam would im- 


pound a reservoir of 4,400,000 acre-feet. 
Time for construction of the $356,810,000 
dam is estimated as eight years under 
normal circumstances. However, an ex- 
pedited schedule would permit first 
power generation in four years and 
1,000,000 acre-feet of storage in jive 
years. An item of $8,000,000 to initiate 


construction is included in the Presi- | 


dent’s budget proposals for fiscal 1952. 


Recommended at the same time is | 


construction of the Scriver Creek power 


features of the Payette unit of the. 
Mountain Home division of the Snake | 
River Reclamation Project. These fea- | 


tures would produce an additional 88,- 
000 kw. of power. However, it is noted 
that the Payette unit as presently de- 
fined, is not economically feasible, inas- 
much as its complete construction would 
require outside financial assistance be- 


yond the power revenues of the Scriver 
Creek facilities. A basin-wide system of © 


pooling reclamation benefits would per- 


mit a favorable ratio of benefit to cost, 


but such a system is not yet in effect. 
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A pipe poses 
for its picture 


This deep-tube camera, developed for phofo- 
graphic inspection of oil wells as shown here, was 


used in California to locate leaks in the outlet 
pipe of Suttenfield Dam 


Tur PROBLEM presented 


| by a leaking outlet pipe buried in the 
| body of an earthfill dam was solved in 
) an ingenious manner by engineers of 
| California’s Division of Water Re- 
| sources last spring through use of an 


oil-well exploratory camera to locate the 
leak. Scene of the work was Suttenfield 


| Dam at the Sonoma State Home, an 


F # earthfill structure built in 1939 to a 


9} height of 50 ft. and raised during the 


past year to a crest height of 76 ft. by 


st Carl C. Harmeling of Stockton. 


Undertaken to double the reservoir 


| capacity, from 300 to 600 acre feet, the 
| new construction was commenced in 


July 1950 and was scheduled for com- 


‘all pletion by the end of the year. How- 
vy ever, early and continuing rains forced 


:iaif interruption of the work until the spring 


of 1951. Due to the necessity for main- 
taining water in the reservoir at all 
times, enlargement could be had only by 
blanketing the downstream face. Mate- 
rial used was obtained at borrow pits 
near the site, where it was wetted, 
disked, and mixed prior to short-haul 
transport to the dam. There it was 
dumped and compacted, using a sheeps- 
foot roller. The project also entailed 
construction of a new spillway and rais- 
ing the existing outlet gate tower in the 
reservoir. 


Problem is a pipe 


Suttenfield Dam impounds a storage 
reservoir that is supplied not by tribu- 
tary inflow above the site but, rather, by 
pumpage from a stream below. Water so 
received is later released through the 
same pipe for use in various facilities of 
the State Home. Thus, inlet and outlet 
pipe are one; here it is termed the outlet 
pipe. 

The original outlet pipe, embedded 
beneath the existing embankment, was 
of 12-in. diameter, reinforced concrete 
manufacture, and was encased in 6 in. of 


*- reinforced concrete to resist possible 


distortion and fracture at its joints when 
subjected to settlement forces of the 
then-new fill above. Composed of 8-ft. 
lengths totaling about 304 ft., this outlet 
had mortared joints throughout, and 
was laid on a gradient of 3.7%. 

The connecting length of new outlet 
pipe, laid beneath the extended down- 
stream face of the dam, was of 12-in. 
diameter welded steel with Dresser 
couplings. This pipe, placed in October 
1950, was also encased in 6 in. of rein- 
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By G. M. NORRIS 


Flood Control Construction Superintendent 
Division of Water Resources 
State of California 


forced concrete. It is significant also 
that, to avoid effects of fill settlement, 
this pipe was laid on undisturbed mate- 
rial in a shallow trench excavated after 
stripping of the new embankment area. 
Gradient of the new pipe line, less than 
the old, was 2.7%. 


At the time operations were sus- 
pended last fall, this outlet was complete 
and in operation, its final connection to 
the local distribution system fully ef- 
fected. Also, it had by that time been 
buried under more than half of the 
projected new embankment. 


Throughout the winter and early 
spring, 1951, the State Home water sys- 
tem was in normal use, with the new 
outlet pipe functioning as intended. 


Leak develops 


On April 19, 1951, construction work 
having commenced again, job personnel 
observed an extensive wet streak on the 
downstream dam face. Located about 
30 ft. up the slope, the dampness 
stretched horizontally across the fill, and 
included spots of perceptible leakage. 
After three days, during which the phe- 
nomenon was under constant observa- 
tion, all leaks had stopped except one, 
located almost directly above the out- 
let pipe. Rough measurements at this 
time indicated a flow of about 150 gpm. 
The effluent was clear, however; proof 
of no serious erosion inside the fill. 


In an attempt to determine the leak 
source, the outlet gate in the reservoir 


THESE MEN engineered the photo-inspection at 
Suttenfield Dam for the Division of Water Re- 
sources: the author (right) and John R. Brannen, 
resident engineer for alterations at the dam. 


was closed. With this action the leak 
ceased, showing conclusively that the 
outlet pipe had suffered some degree of 
fracture, somewhere in its 420-ft. length. 
But where? and of what nature? and 
from what cause? Inspection of a 12-in. 
pipe buried under a dam, and with that 
pipe encased in concrete, posed a prob- 
lem. 


At this point, it was recalled that 
photography had been used by the 
petroleum industry for oil-well inspec- 
tion and study. Whether the equipment 
there employed, specially designed as it 
was for vertical bores, could be adapted 
to this virtually horizontal alignment 
was unknown. 


Correspondence established that, al- 
though most oil-field camera use is re- 
stricted to photographing instrument 
readings within atmospheric pressure 
chambers, one special instrument had 
been built that gave some promise. It 
had been developed by William E. Crane 
of the Deep Tube Photo Service in Long 
Beach, Calif., to photograph both minute 
and major changes in deep casings that 
had been crushed or otherwise damaged 
in the subsidence of Terminal Island. 
Since this camera would operate hori- 
zontally, Crane’s organization was re- 
tained to conduct a photo-inspection of 
the Suttenfield Dam outlet pipe. 


Camera operation 


The deep-tube camera is encased ina 
cylindrical pressure shell 8 ft. long and 
of 3.12-in. diameter. Within the shell are 
two separate battery packs, a 2,200-volt 
electronic condenser pack, a film trans- 
port mechanism, and an extreme wide- 
angle (98 deg.) lens situated at one end, 
behind an optical glass port. The light 
source, a tiny gaseous discharge tube, is 
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supported 8 in. forward of the glass port 
by three thin struts of spring steel. 

Key to the camera’s operation is this 
electronic tube, which, in addition to 
illumination, provides rheostatic control. 
At the dam this tube was set to fire at 
50-sec. intervals in synchronization with 
the film-winding mechanism. With a 
flash duration of 1/30,000 sec., the cam- 
era requires no shutter. 

Using 16-mm. film having 250 frames, 
the camera can photograph 117 ft. of 
bore in a single operation, recording 8 
lin. in. per exposure and allowing suff- 
cient overlap to insure full coverage and 
permit ready correlation and interpreta- 
tion of adjoining frames. The record can 
be produced as conventional enlarged 
prints. In this case, however, the Divi- 
sion specified a positive film record, to be 
viewed in a microfilm reader. 

Upon Crane’s arrival at the work site 
on April 30, the camera was fitted with 
special supports to maintain it centrally 
in the 12-in. bore to be photographed. 
For this purpose, a series of five pieces 
of narrow spring steel were fastened at 
both ends of the camera. Being’ some- 
what longer than the camera; they 
bowed out from it. Two circumferential 
bands were connected among these 
longitudinal springs to prevent move- 
ment that might permit the camera to 
be damaged against the interior of the 
pipe. 

Camera installation 


In oil wells the camera is normally 
suspended by piano wire from a gaso- 
line-driven winch equipped with an ac- 
curate footage counter. At the dam, 
however, movement was to be manually 
controlled by hand winch from the out- 
let gate tower in the reservoir. To 
“thread” this 420-ft. “needle eye” with a 


Installation of welded steel liner cures leaks at 


ALTHOUGH THE NATURE 
and extent of leaks in the outlet 
pipe of Suttenfield Dam had been 
determined by photo-inspection, 
final treatment of those leaks 
raised a new problem as it was 
decided to install a continuous 
welded steel liner throughout the 
420 ft. of both old and new outlet 
sections. 

The 3.7% slope of the old out- 
let and the 2.7% slope of the new 
resulted in an abrupt change in 
gradient of 1.0%, thereby compli- 
cating the selection of a standard- 
diameter liner. In solution of this 
latter problem graphic methods 
were employed, the question being 
similar to that of determining the 
length of truck which can com- 
plete a right-angle turn between 
streets of given widths! 

Careful plotting of outlet pipe 
profiles at the point of gradient 
change was followed by superposi- 
tion of a template representing 
8-in. steel liner. A limiting length 
of liner was thereby found that 
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SAMPLE PHOTO of outlet pipe shows joint, ob- 


scured in invert by flow of infiltrated water. 


pulling line, engineers secured a wooden 
croquet ball to a length of cord and 
dropped it into the pipe, releasing a very 
small flow of water simultaneously. The 
ball floated through the pipe and was 
recovered below the dam, where suffi- 
cient disassembly of the pipe had been 
performed to admit the camera. A length 
of \%-in. high tensile aircraft control 
cable was subsequently pulled through 
by means of the cord. 

Voice communication by walkie-talkie 
radio was established between the gate 
tower and the downstream toe of the 
dam, and the camera fastened to the %- 
in. cable, to be dragged “upstream” in 
the pipe. Increments of movement were 
to be determined by the winch crew and 
checked by personnel below the dam 
using a surveyor’s tape fastened to the 
camera. A second length of cable was 
also secured downstream for recovering 
the equipment. Timing was to be con- 


would touch the inverts in each 
outlet section, and also the top of 
the outlet at the bend. Deflection 
computations followed, based on 
the action as a simply supported 
beam of such a length of 8-in. pipe 
Y% in. thick. These computations 
showed that the pipe’s deflection 
due to its own weight at least 
equaled the angular change in out- 
let gradient; that is, the axis of 
the liner increment at each end 
would be parallel to the outlet 
gradient. 

For installing the new liner, a 
¥g-in.-cable was threaded through 
the outlet pipe to a hand winch on 
the outlet gate tower, and the 
downstream end made fast to a 
conical nose piece designed for 
connection to the liner. A final 
precaution taken was to apply 
tractor roller grease to each piece 
of pipe as it was welded to the 
ever-increasing length and hauled 
into place. 

Following placement, lead seals 
were placed around the liner at up- 


trolled by observation of the flash ac- 
companying each picture. A stop watch 
was eventually to be necessary when the 
flashes became invisible. 

With all in readiness, the photography 
began, being limited to the old length of 
reinforced concrete outlet pipe placed in 
1939. Two trial runs were necessary be- 
fore the correct film emulsion and lens 
opening were determined. Sample pic- 
tures of each trial were speedily de- 
veloped, using darkroom facilities hap- 
pily available at the State Home. 

After photographic conditions had 
been satisfactorily established, work 
proceeded at a good pace, and the entire 
304 ft. of concrete pipe photographed in 
34 working hours over a period of five 
days. Two runs were made each day, 
with time out for laboratory processing 
at noon and night. More than 1,500 ex- 
posures were made on over 65 ft. of film, 
including positioning, identifying, and 
testing shots. The record delivered to 
the Division of Water Resources totaled 
728 positives. 


Photo interpretation 


The problem now was one of interpre- 
tation of the results. Crane could offer 
only limited assistance, for the interior 
of a 12-in. concrete outlet pipe under a 
dam bears but slight resemblance to that 
of an oil-well casing. Distortion in the 


photograph was the first point to be | 


realized. As accompanying illustrations 
show, the camera records a cylindrical 
section 8 in. long on a flat piece of film; 
as a result, portions of the pipe nearest 
the lens appear greatly enlarged at the 
outer circumference of the picture, 
while portions of the pipe only 8 in. 
ahead of the lens appear contracted at 
the picture center. The illusion is that 
of looking through an entire pipe many 


Suttenfield Dam 


and downstream ends. The annular 
space between the liner and the 
existing outlet pipe was then filled 
with cement grout placed by cus- 
tomary methods. The grout used 
varied in consistency from begin- 
‘ning to end of the operation. At 
first proportioned 2:1, water and 
cement, for greater flowability, it 
was later made %:1 as the space 
became filled. The only pressure 
used was that necessary to over- 
come the 13-ft. difference in eleva- 
tion between ends of the outlet 
pipe. Care was taken not to aggra- 
vate existing leaks in the old pipe 
or to start new ones. 

Removal of equipment and re- 
assembly of connections between 
the outlet pipe and the distribution 
system of the State Home com- 
pleted the entire job. The results 
appear completely satisfactory in 
this case, though it is realized that 
more strict requirements for pipe 
capacity elsewhere render this in- 
stallation a rather special solution 
of the problem. 
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fof the downstream 
? broadening at other points on the joint 
Wj circle indicated varying degrees of dis- 
3} placement in other directions. 


ee a 


i feet long, its opposite end a pinpoint. 


Notwithstanding this distortion, cer- 


tain features were readily identifiable 
», Mand provided a basis for further inter- 
9) pretation. 
} tween adjacent pipe lengths was evi- 
1) denced by a broadening at top or bottom 
1} of the dark circle in the photograph in- 
9 dicative of a joint. Broadening at the top 
} indicated that the pipe in the foreground 
‘© was higher than that in the background, 
“4j upstream from the camera. This condi- 
. @ tion was often accompanied by obvious 
@ ponding of water in the upstream pipe 


Vertical displacement  be- 


against the dam formed by displacement 
section. Similar 


This displacement was found through- 
out the pipe but was in no case greater 
than that normally created during the 


9) process of placement. In regard to other 
® forms of deformation or failure, the 


photo-inspection revealed no evidence 


® of longitudinal cracking, nor of collapse. 
) Most significant, there were no abrupt 


changes in gradient, as from fill settle- 
ment. The concrete encasement had 
apparently functioned to protect the 
pipe; but, nevertheless, the pipe had 


% leaked. 


Leaks apparent 


And the leaking continued, its direc- 
tion of flow now reversed, while the 
photo-inspection was in progress. Many 
pictures showed water dripping into the 
outlet pipe at joints, water draining 


7 from the saturated fill above. Such was 
t™ the source of flowing water apparent in 
| the accompanying illustrative photos. 


This water could have had its origin 
either as normal embankment seepage 
from the upstream face, or as leakage 
from the pipe when in operation now 
returned in the absence of operating hy- 
draulic head upon the system. Regard- 
less, these joint leaks unmistakably ex- 
isted despite the concrete encasement, 
and were the only leaks discovered. 
The only practical remedy seemed to 
be that of lining the outlet with con- 
tinuous steel pipe. For hydraulic reasons 
it was decided to do this throughout the 
pipe, a decision that introduced the new 
problem of designing a liner that would 
negotiate the abrupt change in gradient 
between old and new sections. The man- 
ner of solution and the resulting instal- 
lation are described elsewhere on these 


pages. 


Conclusions 


Though not universally applicable, 
the described method of photo-inspec- 
tion is believed noteworthy as it bears 
on the maintenance and repair of hy- 
draulic structures. Obstacles to the use 
of equipment furnished by the Deep 
Tube Photo Service were rapidly over- 
come, and five days’ work then provided 
an accurate record of conditions within 
the 304 ft. of 12-in. pipe. 

The work was conducted under the 
general direction of the author, with 
John R. Brannen as resident engineer 
at Suttenfield Dam. William E. Crane 
directed the photographic operation, 
assisted by Ronald Bishop. 
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Proposed parking structure 
straddles bridge approach 


CLEAR PLASTIC scale model built by Portland traffic engineer Fred Fowler fits ramp 
system of new Morrison St. bridge “to a T'. (Photo by The Oregonian.) 


ASoLHE CITY. of Portland, Oregon, 
moves toward construction of its new 
high-level vehicular Morrison Street 
Bridge across the Willamette River, 
Traffic Engineer Fred T. Fowler has 
come up with the results of a two-year 
study aimed at more efficient use of the 
land to be acquired for construction of 
the bridge approach system. 

Reasoning that use of the new bridge 
might well aggravate Portland’s existing 
shortage of 7,000 downtown parking 
spaces, Fowler has designed an automo- 
bile parking structure five stories high 
that would straddle the bridge ap- 
proaches and provide space for 3,000 
cars. In order to illustrate his plan for 
various civic groups and to prove its 
feasibility, Fowler has built a clear- 
plastic scale model of the structure, 
showing just how its T-shape would 
completely envelop both main ramp and 
auxiliary clover-leaf interchanges lead- 


ing to river-front arterials. Covering: 
more than four city blocks, it permits 
traffic access at all levels. 

Cost of this unique solution to a major 
parking problem is presently seen to be 
$3,000,000, although it might be built in 
successive stages. Funds voted for con- 
struction would be repaid from revenues 
of the enterprise operating the garage, 
which would include automobile service 
facilities as well as parking. 

Overall dimensions of the reinforced 
concrete structure are 400 x 720 ft. In 
the interest of economy, it is planned as 
a relatively simple structure of columns 
and decks, with all sides open. Overall 
height is 40 ft. 

Essentially simple in its plan, and 
readily adaptable to stage construction, 
this type of parking structure appears to 
be one that might find use in many West- 
ern urban areas, where expensive rights- 
of-way have been acquired for freeways. 
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Original fill sinks and swims, so— 


“Struts stabilize highway over mud 


The unstable character of the founda- 


Steady settlement of highway embankment 
placed over an 80-ft. depth of mud drops road- 
way below high water level—Counterweight fills 
and raised embankment placed at controlled rate 
for lowest construction and maintenance costs 


To STABILIZE an existing 
highway fill which crosses a filled bay of 
an adjacent lake, and to raise the road- 
way above normal high water level, a 
“strut” fill has been built by the Cali- 
fornia Division of Highways during the 
past two construction seasons. 

Located near Upper Lake in Lake 
County, Calif., this section of California 
Highway 20, which extends between 
Williams and a junction with U. S. 101 
north of Ukiah, crosses the low-lying 
terrain which is drained by Bachelor 
Creek. Bachelor Creek, in turn, empties 
into nearby Scotts Creek. During peri- 
ods of high run-off, water backs up in 
Scotts Creek and floods this low area. 
During maximum floods the area is 
covered to a depth of 14 or 15 ft., or to 
elev. 1339 at the highway crossing, there- 
by forming Tule Lake and inundating 
the highway. 

After the water in Tule Lake recedes 
to its normal level in the late spring, the 
local reclamation district pumps the bal- 
ance of the water into adjacent Clear 
Lake to permit the low area to be 
farmed. 


History 


The original highway was constructed 
across the low creek valley in 1922 and, 
when completed, had a surface elevation 
of 1335, which was approximately 10 ft. 
above the ground surface. Between 1922 
and 1950 the fill subsided continuously 
(about 5 ft. during this period). This 
vertical settlement was accompanied by 
considerable lateral displacement in the 
surrounding mud. 


By PERCY A. MAIN 


Assistant Highway Engineer 
California Division of Highways 


In order to eliminate this flooding of 
the road and its resultant closure to 
traffic during winter storms, requiring 
the detour of traffic over a county road 
and adding 1.6 mi. to the route, a de- 
cision was made to remedy the situation 
by raising the grade to an elevation 
above high water. To accomplish this 
would require raising the old fill approx- 
imately 12 ft. Construction to this grade 
would require an increased fill of ap- 
proximately 17 ft. total height above the 
adjacent ground surface. 


* 


tion soil was evidenced by the con- 
tinuous settlement of the relatively low 
existing embankment. An investigation 
was made to determine the feasibility 
of the proposed fill and the stabilization 


treatment necessary to obtain a stable } 


roadbed. 


Stability tests 


Four power borings were made in 
depths varying from 67 to 100 ft. Mois- 
ture and density determinations were 
made on all retained cores, and numer- 
ous grain size analyses were made. Con- 
solidation and shear tests were made on 
undisturbed samples taken at various 
depths. 

These test data were used in analyzing 
the stability of the foundation soil, com- 
puting settlement and comparing vari- 
ous methods of fill treatments. 

Borings indicated that Tule Lake isa 
filled bay of Clear Lake with soft, gray 
silty clay extending to a depth of ap- 
proximately 85 ft. This soft mud is 
underlain by relatively firm material, 
ranging from clayey sand to gravel. 


FIVE-FOOT SETTLEMENT in 30 years of fill 
across dry arm of lake resulted in roadway being 
completely submerged during periods of high 
water (above). 


NEW ROADWAY (left) is now 12 ft. above 
former grade and 17 ft. above adjacent ground 


level. Strut fills extend about 105 ft. from edge 
of embankment. 
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TYPICAL SECTION across lake bottom 
shows amount of fill placed for roadway 
prism embankment and struts. Sudden un- 
explained subsidence indicated by settling 
platforms at one station resulted in deci- 
sion to widen strut fills to right-of-way lines. 


STAGGERED 108-IN. CULVERTS at east 
end of fill allow passage of flood waters. 
Rip-rapping consists of sacks filled with 
sand and cement. 


The moisture content of the silty clay 
varied from 63% to 86% in the cores 
tested, with unit wet weights of from 88 
to 112 lb. per cu. ft. 

Following is‘’a description and com- 
parison of the several alternate methods 
of embankment construction with spe- 
cial consideration of the probable subse- 
quent stability and subsidence of the fill. 

(a) Construction of embankment 
without, any treatment and with no 
counterweight struts was considered to 
be unsafe. The computed factor of safety 
would be less than unity, and fill failure 
during construction could be expected. 
Such a design was not considered feas- 
ible. 

(b) The analyses indicated that, by 
carefully controlling the rate of embank- 
ment placement and by constructing 
counterweight or “toe support” fills, it 
might be possible to construct the fill 
without excessive lateral displacement 
of the underlying mud. However, the 
computed factor of safety was approxi- 
mately unity so that the fill would have 
to be brought up slowly. The subsequent 
settlement would continue for many 
years, and after about five years would 
be sufficient to necessitate additional 
fill if the grade line were to be kept above 
high water. : 

(c, d) Construction of a fill with sand 
drains to a depth of 50 ft., without or 
with counterweight strut fills, would en- 
tail costs which, would be prohibitive. 
The subsequent settlement would be 
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Width added due 
4o settlement during 
construction 


4 Minimum 


much less than for the embankment 
without sand drains; the subsidence due 
to consolidation of the foundation soil 
after construction would probably be 
less than 2 ft. in ten years, so that no 
major reconstruction would be required 
to maintain the grade above high water 
for ten years or so. 

(e) The other alternative studied was 
sand drain treatment for the full depth 
of mud. To minimize the danger of fill 
failure during construction by lateral 
displacement of the fill, a counterweight 
fill was included in this design. The sub- 
sidence due to consolidation after con- 
struction would be relatively slight, 
probably less than a foot in the first ten 
years and almost negligible thereafter. 


Design selected 


Considering all the factors, it was con- 
cluded that the design for minimum 
ultimate cost of construction and main- 
tenance would be the construction of the 
embankment to a nominal height above 
high water with no special treatment 
except the counterweight fills and con- 
trolled rate of placement. Additional 
increments of embankment and surfac- 
ing would be necessary at intervals of 
perhaps five years in order to maintain 
a grade above high water, but would 
eventually reach stability. 

After these studies of foundation sta- 
bility, fill settlement and economic com- 
parisons, a decision was made to con- 
struct an embankment and toe support 


Fe Typical Section Across Tule Lake Botton 


. Protile Grade 

1 

| = Elev. 1342.00 

H.W. Elev. 1239.0 
(1937) 


Allowance for 5! 
Settlement across 

i Tule Lake Old Road 

va ? | Eley. 1329.00 


| 


fill without foundation treatment (see 
typical cross-section), with careful con- 
trol of rate of fill placement. The drain- 
age structures were to be placed on a 
blanket of gravel. Although this method 
would require periodic additions to the 
fill as settlement occurred, economic 
comparisons indicated it would be 
cheapest in over-all ultimate cost. 


Stability safeguards 


Before the fill was started, 4 x 4-ft. 
timber settling platforms with 34-in. 
vertical pipe indicators were placed at 
three locations on the center line of the 
old fill and on the original ground 105 ft. 
right and left of center line. Iron pins 
were driven in the ground at 50-ft. inter- 
vals out to 250 ft. from center line. Ele- 
vations were taken of these points daily, 
and settling or heaving was noted. 

In order to guard against a too rapid 
placing of the fill that would result in 
an accumulation of pore pressure in the 
underlying soil, wellpoints were in- 
stalled at depths of 14, 30, and 45 ft. be- 
low original ground line. These well- 
points were placed at the right toe of the 
old fill and connected by copper tubing 
to pressure gauges placed outside the 
limits of the road fill. 

The pressure registered on these 
gauges was recorded daily and plotted 
on a chart. The chart was important, as 
the rate of change was probably more 
significant than the actual value. 

The rate of fill placement was further 
controlled by a clause in the specifica- 
tions specifying that not more than one 
8-in. lift be placed in any 24-hour period. 

The contractor started placing the 
embankment on June 15, 1950, and the 
rough grading was completed on Octo- 
ber 3, 1950, with 120,000 cu. yd. of em- 
bankment used in the fill. 

The counterweight or strut fills were 
constructed first, leaving the old road- 
way for the use of traffic. After the strut 
fills were completed, traffic was routed 
over the left strut, and the main roadway 
prism was constructed as specified. A 
total lift of 0.75 ft. of imported base was 
placed between October 4 and 13, 1950. 
A total of 0.50 ft. of road-mixed im- 
ported base cement (2%) treated was 
placed between October 16 and Novem- 
ber 4, 1950. One-half inch of road-mixed 
surfacing was placed November 24 and 
27, 1950, as a maintenance course for the 
wet winter suspension period. 

The balance (2% in.) of road-mixed 
surfacing was placed June 11, 1951. 

The behavior of the pressure gauges 
was in some respects disappointing or 
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at least difficult to interpret. 

The wellpoints as stated above were 
placed at depths of 15, 30, and 45 ft. The 
30- and 45-ft. depths were selected be- 
cause of the width of the fill which, in- 
cluding the struts, was 250 ft. It was 
assumed that the bulb of pressure 
caused by the weight of fill would extend 
to approximately 50 ft. during the con- 
struction of the struts and to a consider- 
ably lesser depth for the balance of the 
fill. 

The pressures measured for the 30- 
and 45-ft. depth confirmed the original 
assumption; however, significant pres- 
sures were never obtained on the 15-ft. 
depth. 

The failure to record any pressure at 
the 15-ft. depth is hard to explain in 
view of the plastic flow which occurred, 
particularly at station 316+50. The in- 
creased rate of settlement at this loca- 
tion was accompanied by heaving at 150 
ft. from center line. Further evidence of 
plastic flow was lateral movement of the 
newly constructed property fence and 
cracks which appeared in the strut fill. 

Additional wellpoints which were in- 
stalled as a check on the original instal- 
lation indicated no pore pressure. 

The settling platforms indicated that 
the mud subsided at a uniform rate as 
was originally estimated with the excep- 


Vv. M. DWYER, left, superintendent for the con- 
tractor, and Percy A. Main, author of this article, 
confer during construction of the strut fill. Mr. 
Main acted as resident engineer on the project. 


tion at center line station 316+50 be- 
tween August 29 and 31, 1950, 1.3 ft. sub- 
sidence was recorded. This sudden subsi- 
dence at this one station has gone un- 
answered, as it cannot be correlated with 
any sudden change in pressure gauge 
readings or in heave point readings. 


When this sudden subsidence oc- 
curred, a decision was made not to place. 
any more embankment across the un- 
stable area until September 18, 1950, and 
then to widen the strut fills to the right- 
of-way lines before the roadway prism 
embankment was completed. The strut 
fill embankments were completed on 
September 26, 1950, and the roadway 
embankment on September 30, 1950. | 

Between June 6, 1950, and October 14, , 
1950, while embankment was _ being 
placed, a maximum subsidence of 4.3 ft. . 
was recorded at center line station | 
316+50. 

Between October 14, 1950, and May | 
29, 1951, (date of last elevation taken), , 
the embankment has subsided a maxi- ; 
mum of 2.3 ft., or a total of 6.6 ft. 


Personnel 


The project was carried out in District | 
I, California Division of Highways; A. | 
M. Nash, district engineer; C. P. Sweet, , 
district construction engineer; W. R. | 
Lovering, district materials and testing | 
engineer. Field operations were under 
the immediate direction of Percy A. 
Main, resident engineer. . 

The contract was carried out by Con- 
tractor M. W. Brown of Redding, Calif. | 
ona bid of $191,432.60. V. M. Dwyer was _ 
the contractor’s superintendent. 


| 
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An electrical analyzer for pipeline networks 


COMPUTATION of the probable flow 
and pressure of water in each pipe of a 
pipe network system may be quite la- 
borious. Because of this fact, studies of 
water distibution systems often have 
been hindered. A direct-reading electric 
analyzer is now available which elim- 
inates all calculations beyond a simple 
change of scale. The first analyzer was 
invented and designed by Malcolm S. 
Mcllroy, now at Cornell University. The 
Standard Electric Time Company under- 
took the manufacture and sale of the 
McIlroy Pipeline-Network Analyzers. 
The first production unit has gone to the 
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Division of Industrial Research, State 
College of Washington, Pullman, Wash. 
There it will be available to industry and 
municipalities for analysis of pipe-net- 
work systems. 

Previous attempts have been made to 
develop electrical analyzers to solve net- 
work problems but since the volt-ampere 
characteristic of an ordinary resistor is 
very different from the nonlinear head 
loss-flow characteristics of a pipeline, 
the earlier attempts involved trial and 
error procedures. The McIlroy Network 
Analyzer employs nonlinear resistors 
which represent pipelines in an analo- 


THE BRAINS of the Mcllroy 
Network Analyzer are composed 
of complex circuits housed be- 
hind this control panel, upon 
which hydraulic pipeline net- 
works may be simulated electri- 
cally. The first production unit 
is in laboratory service at Wash- 
ington State College, Pullman, 


Wash. 


gous electrical circuit so that a rational 
law or acceptable empirical formula re- 
lating head loss to flow rate is properly 
simulated by the relation between volt- 
age across the resistor and current 
through it. Once the analogous network 
is set up on the electrical circuit, flow 
rates and pressures may be read directly 
from the appropriate meters. The non- 
linear resistors have the general appear- 
ance of a light bulb. Intensity of light 
emitted from each resistor varies as the 
voltage (analogous to head loss) across 
it so that a glance at the resistor panel 
serves as a rapid guide in spotting por- 
tions of the network that need to be im- 
proved. 


A summary of the advantages of the 
direct-reading analyzer are listed below. 


1. No guesses of values of flow rates or 
head losses, followed by successive 
approximations, are involved. 


2. Only those values actually needed are 
recorded. 


3. Changes to represent alternative 
plans of constructing or operating a 
network can be made readily, and 
their effects quickly visualized and 
evaluated. 


4. Solutions automatically balance with 
accuracy suitable for engineering 
work. 


5. Solutions are rapid, and the prob- 
ability of human error is minimized. 


_ Inquiries about the analyzer at Wash- 
ington State College should be addressed 
to: Division of Industrial Services, The 
State College of Washington, Pullman, 
Wash. 
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Only tunnel of new Bay Division conduit is lined 

with 91-in. steel pipe encased in concrete—Pipe 

in turn receives cement-mortar Centrilining for 
complete protection 


CentrirucAL APPLICA- 
TION of cement-mortar lining to 810 
+ ft. of 91-in. welded steel pipe last August 
) virtually completed construction of the 
« Stanford Tunnel, final link in the 33.8- 
} mi. all-land length of San Francisco’s 


it | third Bay Division pipeline of the Hetch 


} Hetchy Aqueduct. Except for connec- 
| tions between sections of the pipe laid 
i under three separate contracts for the 
* San Francisco Water Department, com- 
{ pletion of this tunnel brings to an end 
» major construction on the current water 


i supply project, expected to be in opera- 


{tion late this year. (Western Construction 
—September 1951, p. 101.) 


Location of the tunnel is Stanford 
_ University property, just south of Palo 
* Alto, California. Other construction by 
~ United Concrete Pipe Corp. on this 
| $2,098,832 contract included placement 
of 7.1 mi. of 72-in. reinforced concrete 
pressure pipe and 1.0 mi. of 73-in. ce- 
ment-lined steel pipe, extending from 
Stanford Tunnel to Pulgas Tunnel near 
Crystal Springs Reservoir, end of the 
project. Progress of the tunnel construc- 
tion was marked by (1) excavation of 
the 120-in. bore, (2) installation of 91-in. 
I.D. welded steel pipe, (3) backfill with 
concrete using» a Kemper Concrete 
Placer, and (4) Centrilining operations 
by American Pipe & Construction Co. 


Excavation 


Tunneling commenced on September 
5, 1950, with placement of the first tun- 
nel set at the east portal. A deep-cut 
approach trench adjacent to the portal 
had already been excavated; together 
with a corresponding trench at the west 
portal, this represented 90 ft. of the 810- 
ft. section classified as a tunnel, but was 
actually outside of the 720-ft. bore. Due 
to inadequate space for dumping spoil 
at the west portal, operations were con- 
ducted entirely from the east. 


At various times, one-, two-, and 
three-shift operations were carried on. 
These consisted, underground, of an 
eight-man crew made up of 1 shifter, 3 
or 4 miners, 1 motor operator, 1 muck- 
ing machine operator, and 1 compressor 
operator. Progress was achieved through 
use of pneumatic spades, with resort in 
many places to drilling and blasting. For 
the latter method a drill jumbo was used, 
mounting 2 air drills. Ground conditions 
varied as the tunneling went forward: 
on one day 8 holes were shot in the bot- 
tom of the face (sandstone) and the top 
(clay) spaded out. Three days later, 14 
6-ft. holes were drilled and _ blasted, 
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using 30% Atlas powder, two sticks per 
hole. 

By November, driving operations were 
pretty much down to normal routine. A 
complete round cycle was averaging 
about 5% hours, and the tunnel had ad- 
vanced 219 ft. Material encountered con- 
sisted largely of sandstone and a car- 
bonaceous shale known as gouge, neces- 
sitating continuous installation of 4-in. 
H-beam sets at 4-and 5-ft. centers. These 
sets were prefabricated in two pieces, 
placed on 4 x 12-in. wood foot blocks, 
and bolted together to shore the horse- 
shoe tunnel section. Spreaders were 4 x 
6-in. timbers laid between the foot 
blocks. Lagging and spiling as necessary 
completed the tunnel shoring. 


Cycle time 


Weather conditions outside and 
ground conditions inside the tunnel 
slowed operations considerably toward 


the end of November. As shoring re- 
quirements became more rigid the cycle 
time increased, now averaging about 
7% hours, as follows: blast at 9:00, 
place crown bars at 9:30, commence 
mucking at 10:10, place steel at 2:50, 
commence drilling at 3:30, finishing at 
4:30. Shooting at 8:30 the following 
morning completed the cycle. 


Excavated material was handled by a 
Y-cu. yd. air mucker into 7%-cu. yd. tilt- 
dump cars. These operated in trains of 
four, moved by a 3,000-lb. electric loco- 
motive, and traveled on 20-Ib., 24-in. 
gauge track spiked to the tunnel-set 
spreaders. In normal operation, four 
empties were pushed in to the heading, 
where the lead car was loaded. The train 
was then pulled to the outside switch 
and the loaded car shunted to the rear 
of the string of empties. This operation, 
repeated three times, completed loading 
of the cars, after which all cars were 
dumped and returned to the tunnel. 


The last rib set was placed on March 
6, 1951, ending the tunnel driving. A 
stope was run 8 ft. up to the surface at 
that point: the tunnel was _ holed 
through, and surface excavation from 
the west only remained. A total of 751 
ft. had been driven, some of which was 
later daylighted. Average advance had 


IN PREPARATION for pipe placement, tunnel crews check and re-align rib sets near west portal. 
Tunneling was last major construction on the new pipeline, which will add 76 mgd. to San Fran- 
cisco's water supply when service starts late this year. 


been 6 ft. per day for 125 working days, 
involving placement of 159 steel sets. 


Pipe placement 


Following a month spent making 
minor adjustments in the tunnel grade 
and retimbering a few spots, pipe instal- 
lation and concreting was commenced. 
Steel pipe for lining the tunnel was de- 
livered in 24-ft., 4-in. sections, having 
6-in. butt straps tack-welded at one end 
to form the bell. Of 91-in. inside diam- 
eter, the pipe was fabricated of 3-in. 
plate. 

A special rail dolly 20 ft. long was used 
to haul lengths of pipe into the tunnel. 
A jacking arrangement between frame 
and axles of the dolly permitted raising 
or lowering the pipe 10 in. This made it 
possible to place the pipe on its supports 
in the tunnel and then “retract” the dolly 
for removal from under the cylinder. 
Pipe position was determined by sup- 
ports previously located by a plywood 
template and secured by welding. When 
two lengths of pipe were in position, 
their joint was welded from the inside in 
two passes, a sealer bead and a cover 
bead. 

Coincident with pipe placement, but 
two lengths (48 ft.) behind it, concrete 
encasement was poured between the 
liner and tunnel walls. Computed con- 
crete quantity was 1 cu. yd. per lin. ft. 
of tunnel, but in actuality this ran to 1.3 
cu. yd. The Kemper Placer used in the 
operation was supplied with concrete 
from local transit-mix plants and pro- 
pelled in and out of the tunnel by elec- 
tric locomotive. 


Concreting 


Capacity of the placer in its cylindrical 
hopper was 2.3 cu. yd., which was dis- 
pensed in 42 sec. During a day’s work 65 
cu. yd. was placed, on an average, just 
the amount to encase the previous day’s 
installation of liner pipe. The 6%-sack 
mix used incorporated l-in. aggregate 
as a maximum, was held to a 4-in. slump, 
and developed a 28-day compressive 
strength, ranging from 3,600 to 4,000 psi. 

With the pipe in position for encase- 
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CENTRILINING MA- 
CHINE began at west 
portal and worked east, 
applying !/2 in. of mortar 
to pipe surface. Tunnel is 
90-in. I.D. after lining, 
has capacity of two 72-in. 
pipes, providing for fu- 
ture expansion of system. 


ment, sacked sand was packed around 
as a bulkhead. All pours were completed 
to this bulkhead, leaving an irregular 
vertical joint for the adjoining pour. 
Concrete from the Kemper Placer 
dropped by gravity into a 6-in. discharge 
line, through which it was forced by 
air pressure. At the pour, the end of this 
line was kept buried at least 6 ft. in the 
concrete to prevent segregation of the 
mix. During simultaneous pipe installa- 
tion, the concrete discharge line was 
supported by C-clamps and chain from 
the steel ribs of the tunnel arch. After 
pipe cylinders were in place, the dis- 
charge line was cradled between steel 
rods welded to the cylinders. 

In one month the entire pipe was en- 
cased in concrete totaling 1,000 cu. yd. 
Steel rib sets and rails were left in the 
tunnel, but about 85% of wood shoring 
was removed. Even so, voids remained 
at some 12 locations, which are later to 
be grouted from within the pipe, by 
means of 2-in. holes drilled through the 
pipe and its encasement to admit the 
grout. 


Centrilining 

Centrilining of the tunnel was carried 
out by American Pipe & Construction 
Co., Western licensee for the process, 
in the latter part of August. Often used 
in the rehabilitation of old pipe (West- 
ern Construction—November 1950, pp. 
65-67; May 1951, pp. 72-73), the Centri- 
line process is only now being applied to 


_new_censtruction. 


* The machine used in the operation 
cast the mortar from a head revolving 
about 3,400 rpm., and moved slowly 
along the pipe to bring a set of three 
revolving trowels into contact with the 
fresh mortar. The 5-cu. ft. capacity of 
the machine was supplied from the tun- 
nel portal by an electrically operated 
buggy pushing a wheeled trough. Han- 
dling at the scene of the work was by 
shovel labor. 

On this job, a mortar mix was used 
having proportions of 3 sacks cement 
to 5 of sand and 1 of pozzolan for work- 
ability. Sand was. No. 0 Monterey, pass- 


ing 24 mesh. It was mixed in a 10-cu. ft, 
non-revolving drum mixer mounted ina 
semi-trailer, 


buggy, which transported it to the work, 


At the Centrilining machine, three men | 


worked to complete the operation—one 


which also carried the 
necessary motor-generator equipment . 
and provided transportation and storage | 
of mortar constituents. From the mixer, , 
mortar was discharged through an ac- 
cess port near the portal into the waiting » 


controlling the machine and two sup- . 
plying it with mortar from the stockpile ; 


maintained by continued buggy trips. 


Trowel finish 


Trowel arms of the machine were 
counter-weighted and fitted with springs 


to give a finished thickness of lining of | 


4 in. This was generally achieved, de- 
spite the pipe being as much as 3 in. 


out of round in places. Lineal rate of | 
travel of the machine, 14 in. per min, 


was geared to trowel revolution, 5% 
rpm., to give an overlap of trowel opera- 
tion. The first two trowels spread and 
smoothed the mortar, the third was 


edged to leave a minimum trace from its | 


passage over the lining surface. 


Lining problems 


Four hours were required for the mor- . 


tar to set up, after which pointing up 


could be conducted at joints and other ° 
irregularities in the Centrilined pipe. , 
Prior to that time the lining was very ' 


“touchy”: 


a handscratch would destroy ° 
the arch action which in part supported | 


the lining, resulting in extensive caving ° 


of the fresh mortar. 
A particular difficulty encountered in 


this work was the varying moisture con- - 
ditions that occurred within the pipe. . 
These were caused by external air tem- | 
perature and humidity, and the nature : 


and extent of material overlying the pipe | 


(only earth in open-cut portions of the : 
pipe). Pipe “sweat” materially affected | 
the mortar moisture content and neces- - 
sitated rigid inspection, a difficult thing ° 


due to the inaccessibility of newly lined 


areas. Main indication of too damp a. 


mix was a tendency for it to slump in 


long horizontal ridges following trowel- » 
ing. Control of water in the mixing oper- - 


ation, therefore, had to be flexible. In 


the main, water content was determined | 


by the mixer operator from experience, 


and varied to fit the occasion as the en- » 


gineer directed. 


Personnel 


Result of the entire work is an im- 
pervious pressure conduit composed of 


welded steel pipe 3% in. thick encased in | 
10 in. of concrete and lined with % in. | 
of cement mortar. In its construction, | 


personnel for the San Francisco Water 
Department have included Carl A. 
Lauenstein, construction engineer; 
Fred H. (Pat) Kernan, senior inspector, 
and J. H. Robinson, inspector on the job. 
Max Sandri is job superintendent for 


United Concrete Pipe Corp., under gen- 
For. 
American Pipe & Construction Co., J. 


eral superintendent Hal Pope. 
W. Thompson was general. superin- 


ent. 
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tendent and John Gay, job superintend- 
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Here is the blast at Cabinet 
Gorge which created a cof- 
ferdam at one stroke last 
August, clearing the way 
for construction of Cabinet 


Gorge Dam for Washington THE BLAST ITSELF has roiled the river several hundred feet upstream (foreground) and clouds of 
Water Power Co. on the dust and smoke spout from shattered rock as an entire cliff is sundered by 65,000 Ib. of dynamite. 
ClaritforkeRiverinildaho. This was the culmination of weeks of work drilling over 400 ft. of coyote holes which, properly loaded 


and shot, would drop the rock squarely into the swift current, effectively damming flows up to 25,000 cfs. 
Pictures were taken by 


Morrison-Knudsen’s_ proj- 
ect manager, John R. Barry. 


Ho ee RT 


AFTER the dynamite has done its work, success of the powder crews is marked by the rising level 

of the river, halted in its course by the mass of rock that here fills its channel. Two additional coffer- 

: dams were later placed, triple sealing the canyon to prevent seepage and permit construction of | 
the 170-ff. concrete arch dam. 


mad 


BEFORE the blast, the Clark Fork River swirls through Cabinet Gorge 
“a as men of Morrison-Knudsen, dam builders for Washington Water 
i Power Co., prepare to harness its energy for production of 200,000 
Ay kw. in Idaho's largest hydroelectric power plant. 


Report on a Traylor TY 


Working on quarry rock 
the Traylor TY has 


INGREASED PRODUCTION 
APPROXIMATELY 30% 


cut maintenance costs... 
produced a better product 


for EDWIN C. GERBER 


OREGON CITY, ORE. 


This 10 year old 3’—0” Traylor TY is shown 
producing aggregate on a job for the Oregon 
State Highway Department. This is typical of 
the rugged service the crusher has seen over 
the last 10 years. A Traylor TY’s compact 
design and wide range of reduction makes it 
extremely adaptable for a wide variety of 
secondary crushing operations. Like so 
many other Traylor TY users, you too will 
profit by the operating economy and effi- 
ciency of a Traylor TY Reduction Crusher. 
Get the facts from your Traylor distributor 
today. 


TY REDUCTION CRUSHERS 


for complete information, phone or write 


TRAYLOR ENGINEERING & MANUFACTURING CO. 
201 Mill Street, Allentown, Pa. 


West Coast Branch: 

919 Chester Williams Bldg., Los Angeles 1, Calif. 

Northwest Distributor: 

Balzer Machinery Co., 2136 S. East 8th Avenue, Portland, Oregon. 


A TRAYLOR LEADS TO GREATER PROFITS 
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Tur STORY OF a survey 
gcrew stranded six days in the Susitna 
*River valley of Alaska provides a guar- 


_ antee that civil engineering still finds 
o@frontiers. 


It all happened a year ago 
»ewhen, following the loss of boats and 
‘equipment in rough water, four Bureau 
4 ‘of Reclamation men and their guide 
fished with paper-clip hooks for nearly 
/a week before rescue by an Air Force 
/ helicopter. 
' Purpose of the ill-fated expedition 


1 2bwas reconnaissance of hydroelectric sites 


Galong a 120-mi. reach of the Susitna 
wiRiver northeast of Anchorage. Daryl 
19 Roberts was party chief; Ade Jaskar, 
% geologist; Terrence Robbins, instru- 
}ment man; Harry Johnson, rodman; 
Mand Frank Swanda, guide. They were 
outfitted for detail studies including, if 
@- possible, contour profiles. Flown in to 

‘Denali, an old gold camp, they shoved 
off downstream on July 10, 1950, their 
2,200 lb. of gear stowed in two 15-ft. 
‘aluminum boats, each powered by a 10- 
hp. outboard engine. 


| Shipwreck 


1 During the first two days they covered 

37 mi. of desolate river country and 
‘reconnoitered two possible dam sites, 
| though it was often necessary to drag 
j the boats over sand bars that filled the 
On the third day they en- 
countered rapids and, finally, a series of 
surging swells that swamped the boats 
in short order, pitching the men into the 
4) swift, icy current. For two hours they 
battled continuing rapids, eventually 
abandoning the boats and gaining shore 
some two or three miles downstream. 
Only their life jackets had saved them. 
' Among the five men, sole casualties were 
-} a bruised elbow and a cut hand. 

_ Searching the sloping beach they re- 
covered miscellaneous food and equip- 
| ment from the lost boats—water- 
» proofed matches, a tarpaulin, four sleep- 


4 ing bags, a fishing pole and line (but no 


_ other tackle), a musette bag, some flour, 
| butter, powdered milk, and a can. of 
salted peanuts. Plenty of driftwood en- 
abled them to set up camp and start a 
fire. Salvaged survey rods and orange 
life jackets laid out in an X formed a 
distress signal. 
In the meantime, the meager assort- 
ment of salvaged rations was insufficient. 
On the second day the party rodman, 
’ Harry Johnson of Juneau, got an idea 
while watching Jaskar unpack his mu- 
sette bag to dry its contents. Taking the 


‘Alaska damsite survey 
ends in shipwreck” 


Rugged reaches like this along the Susitna 
River were reconnoitered by Reclamation sur- 
veyors before boats were lost on fourth day 
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paper clips that fell from it, he collected 
a pair of suitable rocks and set about 
forging fishhooks. Using half a clip for 
each, he straightened the wire, formed 
an eye, then pounded the other end flat. 
After sharpening the flattened portion, 
he added a barb by carefully bending 
back a sliver partially cut from it. 

With Johnson’s hooks, and with lead- 
ers made from blasting wire, the men 
went fishing. Using horseflies and, later, 
fish eyes for bait, they landed 13 grayling 
during the afternoon. During the re- 
maining days they caught a total of 74 
fish, providing an adequate, if monoto- 
nous diet. 


DARYL ROBERTS and Ade Jaskar are able to 


smile after aerial rescue from Susitna canyon. 


Salvage possibilities were pretty well 
exhausted after the first two days, 
though various items were recovered 
from time to time, among them two 
mosquito nets, a jacket, 30 gal. of gaso- 
line, and seven packages of thoroughly 
rehydrated noodle soup! The third day, 
then, saw Roberts and Jaskar, party 
chief and geologist, set off downstream 
to explore and conduct such reconnais- 
sance as possible. 

For two days these men studied and 
sketched Vee Canyon, one of the known 
sites previously located by aerial sur- 
vey and included in the itinerary of the 
trip. By July 17, Jaskar was becoming 
ill; he had subsisted for two days on 
salted peanuts. To make matters worse, 
the weather that day brought with it a 
hailstorm that drove the men to shelter, 
preventing them from signaling to 
search parties that were then in the air. 

These rescuers, however, also had 
their troubles. Edwin Stewart of the 
Bureau and Gene Lush, an Anchorage 
pilot, had sighted boat wreckage on a 
Susitna sand bar from their helicopter 
several miles downstream. While land- 


ing for closer inspection their plane was 
wrecked, and there were now three 
widely separated groups of marooned 
men in the Susitna canyon. 

Qn: July 18; the 10th) Air sReseue 
Squadron was called in. Using a C-47 
as search plane, followed by an Air 
Force helicopter to effect a rescue, the 
new effort paid off, as Lush and Stewart 
were sighted within a few hours. Loca- 
tion of Roberts and Jaskar soon fol- 
lowed, and these men directed the Air 
Force to the three party members re- 
maining upstream at the “shipwreck” 
camp. During the following day, re- 
peated helicopter trips ferried all the 
castaways to a nearby lake, whence a 
float plane took them to Anchorage. 

Unfortunately, the survey work re- 
mained largely undone, and a helicopter 
expedition was undertaken in Septem- 
ber to complete it. Intended as a two- 
day trip, this one lasted four as Roberts 
and Jaskar, survivors already of a ship- 
wreck, now became marooned in an 
aerial accident. This time they were sep- 
arated from each other by deep Vee 
Canyon, for a prior landing had de- 
posited Roberts and William Weber, a 
mechanical engineer, on a high cliff to 
perform on-the-spot reconnaissance. 
Jaskar and the pilot, Jack Zimmerman, 
were unhurt in their subseqent crash 
landing, and a hike of several miles 
downstream brought them to an aban- 
doned trapper’s camp and food cache. 
Weber and Roberts, situated on the left 
bank of the river, as two months before, 
struck out upstream and reached the 
original shipwreck camp, where they 
settled until rescued four days later. 


Happy ending 


Already convinced of the hazards and 
expense of surface exploration, Roberts 
and his colleagues dismissed the second 
accident as bad luck. Later surveys were 
conducted successfully, using the heli- 
copter to gain points of interest, where 
the men could study the geology, do 
their instrument work, and take notes 
and photographs. As a result of these 
contributions by Roberts and his men, 
Vee Canyon has been established as a 
feasible hydroelectric site. 

In recognition of the men’s service on 
this voluntary work, the Bureau pro- 
moted Roberts, Weber, and Stewart. 
The remaining men, including those who 
subsequently left the Bureau employ, 
received medals and certificates from the 
Secretary of the Interior. 
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Southern California Edison plans 
$50,000,000 power development 


SOUTHERN AND CENTRAL Cali- 
fornia’s electric power supply is sched- 
uled to get another boost. The Southern 
California Edison Co., continuing its 40 
years of water-power development of 
the Big Creek-San Joaquin River area 
in Fresno and Madera counties, is now 
planning two additional major projects. 

The company has filed applications 
with the Federal Power Commission for 
licenses to build two storage reservoirs 
and a new powerhouse at a total cost 
of about $50,000,000. The newest Edison 
High Sierra construction program fol- 


lows the completion in July of the Big 
Creek No. 4 power plant on the San 
Joaquin River in Madera County (West- 
ern Construction—April 1951, pp. 70-75), 
which added 84,000 kw. of generating 
capacity, and the start of construction 
on the Etiwanda steam station in San 
Bernardino County, to add another 250,- 
000 kw. 

The new projects known as Vermilion 
Valley and Mammoth Pool reservoirs, 
will be within the Sierra National For- 
est but not in the so-called “primitive 


Ask for this 
| credential 
when you 
y concrete 


area.” 


able 
© meet its 
ty standards and requirements. 


However sympathetic you may be to the profit 


motive, you don’t want your jobs served by truck mixers 
that are too small to properly mix a standard batch. 


Deficiencies in drum cubics cannot be 
measured by the eye. But you can instantly detect 
the absence of this rating plate. 


This rating plate on a truck mixer guarantees that 

it has the proper design and full amount of free mixing space 
needed to produce quality concrete. Look for it whenever 
you approve or buy concrete ready-mixed. 


Affiliated with The National Ready Mixed Concrete Association 


BLAW-KNOX DIVISION 
Pittsburgh, Pa. 
CHAIN BELT COMPANY 
Milwaukee, Wis. 


St. Louis, Mo. 


Columbus, Ohio 
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CONCRETE TRANSPORT MIXER CO. 


THE JAEGER MACHINE COMPANY 


THE T. L. SMITH COMPANY 
Milwaukee, Wis. 


WORTHINGTON PUMP & MACHINERY CORP, 
Dunellen, N. J. 


Present Edison facilities in the Big 
Creek-San Joaquin River area include} 
six powerhouses, three major reservoirs) 
— Shaver, Huntington and Florence) 
lakes—and thirteen major dams, pro-) 
viding a total generating capacity of| 
523,000 kw. The new projects will be, 
integrated with this system. | 

According to the company’s applica- 
tion to the FPC, the two major dams‘ 
will create reservoirs with a total capac- . 
ity of 248,000 acre-feet. Vermilion Val-. 
ley reservoir, to be created by a damt 
across Mono Creek in Fresno County, : 
will have a gross capacity of approxi-. 
mately 125,000 acre-feet. The dam, with | 
a crest length of 4,350 ft. and a height of | 
160 ft. above stream bed, will provide 
additional regulation and storage of} 
water from the Mono Creek watershed 
for use in the Edison’s Big Creek plants | 
throughout the area. Most of the stor-.. 
age would be held for hydroelectric use | 
only in exceptionally dry years. Addi-.. 
tional water will thus be made available ¢ 
for irrigation in the San Joaquin Valley 
under such critical conditions. Opera-. 
tion of this reservoir alone will, it is\ 
estimated, result in an annual average} 
gain of about 122,000,000 kw-hr from; 
presently existing Big Creek power-. 
houses, and in a very dry year will in-- 
crease the total dependable capacity of! 
these powerhouses by as much as 440,- - 
000,000 kw-hr. 

Mammoth Pool Dam is planned to be ¢ 
located across the San Joaquin River in‘ 
Fresno and Madera counties above the: 
Edison Big Creek Plant No. 8. The dam, . 
with a crest length of 980 ft. and height | 
above stream bed of 315 ft., will create : 
a reservoir with gross capacity of 123,000 | 
acre-feet. The proposed powerhouse, 
with 126,000-kw. generating capacity, 
would be constructed 7 mi. downstream ' 
from the dam. 

Two diversion dams, one across Rock | 
Creek and one on Ross Creek, will divert | 
these streams into the 20-ft. diameter, 
40,000-ft. long Mammoth Pool tunnel, 
which will carry water to the penstocks : 
and thence to turbine-driven generators : 
in the powerhouse. 

When this construction is completed | 
a large-part of the run-off of the upper 
San Joaquin River and tributary streams : 
will flow into the Mammoth Pool res-: 
ervoir for regulation, storage and release 
for use through the Mammoth Pool 
powerhouse and Big Creek powerhouses 
Nos. 3 and 4 farther downstream. It is: 
estimated that the electric energy gen- 
erated at Mammoth Pool powerhouse 
will average 550,000,000 kw-hr per year, 
and the additional water made available 
for use at Big Creek powerhouses Nos. 
3 and 4 will result in an annual average 
gain of 86,000,000 kw-hr from those 
powerhouses. 

It is estimated that the new reservoirs 
and powerhouse, together with the av- 
erage increase of output of existing 
powerhouses, will result in an annual 
average gain at Big Creek of 758,000,000 
kw-hr. More kilowatt hours of electric- 
ity per unit of water are generated at 
Big Creek than at any other hydroelec- 
tric development in the world—in fall- 
ing 6,000 ft. through the power plants it 
is the hardest working water on earth. 
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Tur UNPRECEDENTED 
i} sall for new power cranes and shovels 
during the defense emergency has also 
accelerated demands upon equipment 
already in use. As long as the present 
shortage of new equipment for normal 
ivilian requirements exists, it becomes 
ncreasingly vital to keep existing equip- 
ent in the best operating condition. In 
-imes like these, delays and shutdowns 
become especially costly, and can usu- 
ally be prevented by planned care and 
preventive maintenance. 
The most important periods in the 
lifetime of a crane or shovel come when 
“they are first placed in service, and the 
period immediately following when the 
customer is becoming accustomed to the 
achines. That’s why it is essential that 
this piece of expensive equipment be 
~tstarted off properly by qualified service- 
Mmen. And the qualification of the serv- 
icemen is the responsibility of the dealer 
Wselling the equipment. 
| Proper instruction covering all adjust- 
iments, care and points of lubrication is 
qimportant at the time of delivery. Since 
here will always be a labor turnover, it 
s essential that operating instructions 
be handed down from one operator to 
Sanother in the event that the employee 
originally familiar with operating in- 
structions leaves for another job. 
| Too often, a new shovel or crane is 
ideadlined because of improper care and 
wtlubrication after the machine has left 
the factory. In many cases the problem 
of too much grease is almost as serious 
‘as too little lubrication. Since the danger 
iconnected with lubricating certain points 
s covered at the time of delivery, the 
ustomer should see that the informa- 
tion reaches the proper personnel. 


| ae 


ubrication 


d Systematic care and maintenance can 
t sually be developed by following care- 
fully the manufacturer’s operating and 
Ainstruction manuals. This includes not 
»Ponly proper care and lubrication, but 
Iso keeping the machine clean, and 
tmaking regular periodic inspections of 
the equipment—inspections which will 
reveal necessary normal adjustments, 
sand which will assure the proper re- 
lacement of parts at the right time. 
In the case of old equipment, certain 
“steps should be taken to prolong the 
matural life of the machine. A few pre- 
) cautions can greatly extend the time be- 
‘tween major overhaul jobs. 
Lubricants, motor oils and greases 
4should conform to manufacturer’s rec- 
‘ommendations, and should be products 
of reputable firms. Regular intervals of 
Jubrication will eliminate the “guess- 
“| work” concerning the number of hours 
worked. Manufacturer’s charts on sea- 
sonal changes in viscosity should be fol- 
lowed closely. 

i One important detail to Oy is 


/ 
iV" 


) 


i 
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Power cranes and shovels — 


maintenance memo 


By A. E. YORK 


Service Manager 
Link-Belt Speeder Corp. 


the periodic examination of lubrication 
tubes. Too often it has been discovered 
too late that a grease tube has failed or 
become clogged, and that grease was not 
reaching its intended goal. When that 
happens, some bearing will fail for lack 
of grease, which may also result in dam- 
age to a shaft or other important part. 
Replacing such shaft or part is often 
dificult and may result in a long, costly 
shutdown which could readily have been 
prevented by careful maintenance. 


Inspection 


Clutches should be inspected closely 
to make sure they are maintained in 
good condition and adjustment. It 
should be determined whether or not 
the clutch is wearing properly. Linings 
should be examined closely and kept 
clean and free from grit and other for- 
eign particles to eliminate scoring of 
drums. Center pins should be checked 
and tightened as needed. Drive chains 
should be kept in adjustment, and 
sprocket chains examined for undue 
wear. Bushings should be watched to 
avert shaft scoring. Engine filters must 
be changed at specified intervals to safe- 
guard the power plant of the machine. 

Good maintenance also entails the ad- 
vance ordering of needed parts. Many 
parts, such as linings, cables, dipper and 
bucket teeth, and the like, are essentially 
wearing parts, and must be replaced 
periodically. It is essential that such 
parts be kept on hand for quick and con- 
venient replacements. There are also 
other parts that, from experience, should 
be kept on hand to avoid costly shut- 
down and delays when such replace- 
ments are needed. By periodic and sys- 
tematic inspections, it is also possible to 
anticipate other required replacements, 
and to have such parts on hand to install 
at the most convenient time. This is es- 
pecially important now when replace- 
ment parts may not be available as 
quickly as in normal times, and when 
uninterrupted operation is more im- 
portant than ever. 


Overhaul 


Periodic cable inspection is vital in all 
machines. A frayed cable should be 
promptly replaced, particularly EK aS 
a load-carrying cable. Although it may 
be subjected to little actual running 
wear, the boom hoist cable—which is a 
load-carrying cable—also should be in- 
spected frequently, since its failure 
could well result in serious damage or 
even personal injury. In these inspec- 
tions, all cable connections should also 
be checked. 

Overhaul jobs, which in normal times 


em a a, 


Henry Hein of Billings, Mont., lubricates ma- 
chine operated for Barry O'Leary, Inc. 


may have been undertaken without too 
much forethought, assume major pro- 
portions in times of emergency such as 
the nation is currently undergoing. 

First step in such an overhaul job 
must be to determine the extent of the 
job. This calls for a detailed study and 
examination. Ordering additional mate- 
rial after the original order has been 
sent in can be avoided by making a care- 
ful first estimate. Definite shipping dates 
should be received. Better yet, no equip- 
ment should be disassembled until all 
material is on hand. Not too infre- 
quently, a small item out of a large order 
can tie up a major repair job because of 
some supplier’s inability to live up to a 
promise. 

Local facilities for the job to be done 
must be explored to make certain the 
job can be completed in the least pos- 
sible time. If local sources prove inade- 
quate, improvisations can usually be 
made. Often it is wiser to move the 
equipment nearer to the proper facili- 
ties for repair and overhaul. 


Rebuilt parts 


With the present material shortage at 
hand, consideration should be given to 
rebuilding parts, especially those which 
can be welded to return to original di- 
mensions. Track sprockets, track rollers, 
track shoes—all can be rebuilt with hard 
surface rod to extend the life of these 
parts. Bores that have been worn over- 
size can frequently be welded and re- 
bored to standard size so as to make 
future replacements easier. Shafting— 
depending upon application—can some- 
times be metal-sprayed satisfactorily. 
When possible, a plating process should 
be used to salvage shafts. 

Complete overhaul jobs, if properly 
planned, can be accomplished with a 
minimum amount of down-time even 
considering the present scarcity of mate- 
rial. 

Proper equipment maintenance is 
doubly important in such a situation as 
the nation is facing today. With material 
shortages and replacements parts harder 
to obtain, it is vital that existing equip- 
ment be carefully serviced to provide 
longer life and a resultant better per- 
formance. 


93 


CXXXVII... Columns of Douglas Fir 


Tue CHART herein presented 
is similar to the one published in the May 
1951 issue except for the value of the 
allowable compression parallel to the grain. 
The formula recommended? for the solu- 
tion of long columns, wherein values of 


1B 
(—) are greater than 
d 


Pee VE 


A 36 (L/d)? 
In the previous chart on this subject we 
had a value of K = 25.6, while in this case 
it is K = 23.4. Thus a change of grade 


results in a change of range for the appli- ~ 


cation of the long column formula. On the 
other hand it will be noted that the long 
column formula is independent of the 
allowable compression parallel with the 
grain. The principal advantage in the use 
of timbers of higher strength is thus only 
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By 


JAMES R. 
GRIFFITH 
Seattle, Wash. 


in the intermediate and short column) 
ranges. 


I have drawn a solution line on the ac. 

companying chart for the assumptions: 

Douglas fir column 

E = 1,600,000 psi. 

Size 6 x 10 S4S 

Length 9 ft., 6 in. 
Since the actual sectional dimensions of a| 
6 x 10 S4S is 5% x 9%, we then have 


Ik OS G12 
ob Ee NY 
d 5.5 | 


The solution line has been drawn from a; 


ie, 
dressed 6 x 10 to a value of — = 20.7. On: 
d 


the central scale will be noted a total allow-' 
able load of 50 kips. 


Since the value of — = 20.7 is less than: 
the value of K = 23.4, the formula fori 


intermediate columns must be used. Thus: 
we have 


P 2 

Se 1-5 | 
20.7 
23.4 


= 955 psi. 
The sectional area of the column is 
A =5.5 X 9.5 = 52.3 sq. in. 
Thus the total allowable column load is 
P = 52.3 X 955 = 50,000 Ib. 
Which checks the value found on the chart.t 


Attention is called to the fact that for 

values of — of 10 or less, the allow~ 
d iP 

able unit stress — is equal to the basic: 
A 


allowable compression parallel to the grain: 
for the specified grade of lumber. 


+West Coast Lumbermen’s Association. 


100 OF THESE 
CONSTRUCTION DESIGN 
CHARTS 


IN BOOK FORM 
$5.00 plus 15¢ if ordering in California 
Send c/o 


WESTERN CONSTRUCTION 
609 Mission St., San Francisco 5, Calif. 
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FOR STEADY DIGGING 
OR FAST MOBILITY... 
Fit Your Job With The 


SELECTION 


FOR BIGGEST JOB PROFITS 


BASIC 
TURNTABLE Srey nance 
DESIGN IERS | 
FRONT-END | 
BOOMS | 


A Lorain-50K shovel on 14’ crawler. Crawlers 
11’ and 12’ long and 13’ wide also available. 


CRAWLER 
MOUNTINGS 


4 


5 lee 


A I i. EO NN la gm a Hite nc 


| end 


Se : | 


Take the Lorain-50 Series turntable with its plus- | 
power engine and shock-absorbing hydraulic coup- 
ling. Then, if it’s a crawler job, choose from four i 
crawlers in 3 lengths and 2 widths. Or — if you 
need high speed travel and unlimited mobility — 
put the Lorain-50 turntable on a rubber-tire Moto- 
Crane with 4 or 6-wheel drive. Then fit it with 
shovel, crane, clamshell, dragline or hoe — and 
you’re in business for profit for a long time to come. 
Investigate the Lorain-50 “‘Series”’ story when you’re 


ef 
£8) x E 


A Lorain MC-504W 25-ton Moto-Crane. It’s a basic 
“50” turntable but with different mounting and front end. 


De RS : 
: 2 


ready for your next 1l-yard class machine! 


THE THEW SHOVEL CO., LORAIN, OHIO 


LE ROI-RIX MACHINERY CO. 


Los Angeles 22. Branches: Bakersfield, Long Beach 6, Calif. 


ANDREWS EQUIPMENT SERVICE 
OF WASHINGTON, INC. 


Spokane, Wash. 


CATE EQUIPMENT CO. 
Salt Lake City 4, Utah 


CENTRAL MACHINERY CO. 


Great Falls, Havre and Lewistown, Mont. 


COAST EQUIPMENT CO. 


San Francisco 3, California 


J. D. COGGINS CO. 


1717 No. 2nd, Alberquerque, New Mexico 


A. H. COX & COMPANY 


Seattle 4, Tacoma & Wenatchee, Wash. 


P. L. CROOKS & CO., INC. 


Portland 10, Ore. 


GENERAL EQUIPMENT CO. 


Reno, Nevade 


See Your 


THEW-LORAIN 
‘Distributor. 
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McCOY COMPANY 


Denver 17, Colo. Branches: Sterling, Monte Vista & Grand Junction, Colo, 


MOUNTAIN TRACTOR CO. 


Missoula and Kalispell, Mont. 


LEE REDMAN EQUIPMENT CO. 


heenix, Arizona 


SOUTHERN IDAHO EQUIPMENT CO. 


Idaho Falls, Boise and Twin Falls, Idaho 


TRACTOR & EQUIPMENT CO. 


Sidney, Mont. Branches: Miles City, Glasgow, Mont. 


WORTHAM MACHINERY CO. 
Cheyenne, Wyo. and Billings, Mont. Branches: Sheridan, Greybull, 
Casper and Rock Springs, Wyo. 


YUKON EQUIPMENT CO. (for Alaska) 


Seattle, Wash. Branches at Fairbanks and Anchorage, Alaska 
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Moving 878,000 cu. yd. on a highway job — 
Scrapers ma 


Province that scrapers are 
satisfactory earthmovers when long 
hauls are involved, efficient use of this 
machinery is being made on an 878,000- 
cu. yd. earthmoving job for construction 
of a four-lane divided highway east of 
Hayward, Calif. 

Working on a $1,380,000 contract for 
the California Division of Highways, 
Fredrickson & Watson Construction 
Co., Oakland, is using seven of the rela- 
tively new Caterpillar DW-20 rubber- 
tired tractors and scrapers which, along 
with five Caterpillar DW-10 tractor and 
scraper units, are moving an average of 
5,000 cu. yd. per day on hauls averaging 
up to two miles in length. From August 
15, when the job began, to October 5, 
(during which two full holidays oc- 
curred) a total of 175,000 cu. yd. of earth 
was moved. The work was carried out 
on an 8-hr. day, 5-day week basis. 

As rainfall commonly occurs in the 
Hayward area about the first of Novem- 
ber to make earthmoving virtually im- 
possible, the contractor divided the job 
into two sections. The east section is 
being completed this season and work 
on the west section will be carried out 
next year. 


A cut-and-fill job 


Specifications call for a roadway 106 
ft. wide and containing two 24-ft. wide 
pavements of 8-in. portland cement con- 
crete separated by a 36-ft. divider. The 
divider will be at the same elevation as 
the pavements. Subgrade is a 12-in. layer 
of imported borrow spread and rolled on 
top of fill, with the top 4 in. of the im- 
ported material to be processed as ce- 
ment-treated base. Shoulders, 8 ft. wide, 
will be covered with both plant mix and 
penetration asphalt. The inner 5 ft. will 
have the plant mix, and the outer 3 ft. 
will have penetration asphalt. 

Earthmoving work on the job is 
primarily cut-and-fill. Material being 
moved is a soft sandstone that has about 
a 10% swell factor. No wasting was nec- 
essary during work on the east section 
and only a small amount of wasting is 
contemplated on the west section. 

The material is being placed on the fill 
in 6-in. lifts, bladed with an Allis-Chal- 
mers AD-4 motor grader and compacted 
with sheepsfoot rollers. 


Special sheepsfoot roller 


In addition to four standard sheeps- 
foot compactors pulled in tandem by one 
tractor, a double unit fabricated in the 
Fredrickson & Watson shops is also 
used. Weighing 15,500 Ib., it is just with- 
in highway load limits and can be moved 
with ease by a truck and semi-trailer. 
Requiring its own towing tractor, it con- 
sists of two 5-ft. diameter drums each 5 
ft. in length and connected endwise to 
form a single unit (see illustration). A 
special yoke that attaches to the towing 
unit is so designed to provide clearance 
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TRAVELING at speeds 
up to 24 mph., a new 
DW-20 dumps a load 
representing 18 cu. yd. 
of compacted fill. On 2- 
mi. haul units averaged 
about three trips per hr. 


AFTER SCRAPERS dump 
their load on the fill, Al- 
lis-Chalmers AD-4 moves 
over course to spread 
material before compac- 
tion by sheepsfoot roll- 
ers. 


WEIGHING 15,500 Ib., 
sheepsfoot unit made in 
contractor's shop is just 
within legal load limit 
for hauling by semi-trail- 
er over highway when 
moving from job to job. 


ke dirt pay on long hauls 
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AT THE END of each day all earthmoving equipment is placed in three rows for efficient servicing. 
Two men and a grease truck, working through the night, pass up and down between the rows 
carrying out the lubrication work. 


of tractor treads when the vehicle is 
making sharp turns. The “feet” are 9 in. 
long and made from ¥%-in. AR plate 
pressed and welded to shape. 

Fills averaged about 4 ft. in depth. 
One large fill near the center of the east 
section, necessary to establish the de- 
sired grade near the base of a hill, is 40 
ft. in depth and contains about 200,000 
cu. yd. of material. Earth for this fill was 
moved from atop a hill near the center 
of the project, involving a haul of about 
Y% mi. No particular moisture problem 

was encountered during the fill work. 
To maintain an optimum moisture the 
contractor used four water wagons 
(4,500-, 3,400-, 3,300-, and 2,800-gal. ca- 
pacities). 


Earthmoving machinery 


To estimate the job the contractor de- 
termined the total yardage to be moved, 
and then figured the number of yards 
that would have to be moved each hour 
to bring the job to completion within the 
allotted time. From this figure the equip- 
ment list was determined. 

Generally rated at 15 cu. yd. struck 
and 18 cu. yd. heaped, the capacity of the 
DW-20 units has been increased to 18 
cu. yd. struck and 23 cu. yd. heaped with 
the adaptation of boards, 1 ft. high, at- 
tached at the top of the sides and tail- 
board. This was feasible because rapid 
loading of the relatively soft material 
would cause a quantity of earth to flow 
over the tailboard. Average load hauled 
by these units represents about 18 cu. 
yd. of compacted fill. Load of the smaller 
DW-20 units results in about 10 cu. yd. 
of compacted fill. 

Traveling at speeds up to 25 mph., the 
large units have been loading, making a 
2-mi. haul, and returning to the loading 
location at the rate of about three trips 
per hour. Shorter hauls, of course, result 
in more trips per hour. The five DW-10 
units in the earthmoving fleet were 
equipped with standard Super C Le- 
Tourneau scrapers converted and 
adapted for use with four-wheel trac- 
tors. 

The highway roadbed, where the lanes 
carrying westbound traffic will be, was 
used as haul road. Containing only one 
wide angle curve and a short detour 
around the bridge it permitted equip- 
ment to move at maximum speeds. The 
numerous trips of the heavy units pro- 
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vided considerable compaction and also 
provided themselves with a solid haul 
road. The haul route was kept in good 
condition to permit the high speeds and 
to conserve tires. 


Cuts 


The main cut was near the center of 
the entire project and yielded about 
300,000 cu. yd. for fill in the east section. 
In the cut four track tractors acted as 
pushers for the 12 scrapers. Due to the 
long hauls involved, each pusher could 
satisfactorily take care of three scrapers. 
Two of the push tractors were equipped 
with rippers and when not engaged in 
loading scrapers carried out necessary 
ripping operations. Amount of ripping 
varied and the areas requiring it were 
spotted. Often when one of the tractors 
with a ripper would be pushing a scraper 
and another tractor would be standing 
by, the ripper would be set and the trac- 
tor standing by would move in behind 
it and push it while the tractor pulling 
it would continue to push the scraper. 

Equipment down-time on the job was 
negligible and all pieces and units were 
given a thorough lubrication each night. 
For efficient lubrication work all major 
equipment was brought to a central lo- 
cation and lined up in three rows. Work- 
ing throughout the night two grease 
monkeys with one grease truck would 
pass back and forth between the rows 
of equipment with each man greasing 
equipment on one side of the grease 
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truck. However, pusher tractors were 
not brought to the central location but 
were greased in the cut where they were 
working. 


Other work 


In addition to earthmoving, the proj- 
ect includes construction of two rein- 
forced concrete bridges, installation of 
2,000 lin. ft. of 48-in. concrete pipe, 688 
lin. ft. of double 72-in. concrete pipe, 
and 500 lin. ft. of 18-in. concrete pipe. 
Excavation for pipe trenches was car- 
ried out with a Northwest 25 shovel 
with 2-yd. bucket. Sonotubes, light- 
weight circular fibre tubes, were used in 
forming bridge columns. 


Personnel 


Ed Carlstad is resident engineer for 
the California Division of Highways. 


CONFERRING at the Dublin job are (from left): 
Ed Carlstad, resident engineer, Robert Callou, 
superintendent for the contractor and Arch Walsh, 
Construction Engineer, District 1V, California Di- 
vision of Highways. 


Robert Callou is superintendent for 
Fredrickson & Watson Construction 
Co. Other key men for the contractor 
are Tom Bond, office manager; Glen 
Spears, bridge foreman; Lawrence 
Walker, labor foreman, and Gordon 
Johnson and Ed Killing, grade foremen. 


USBR experts provide help for India 


HYDRAULIC engineering talent de- 
veloped to solve Western water prob- 
lems is going East under terms of an 
agreement recently signed by represent- 
atives of the United States and Indian 
governments. Actually, advisory work 
and services for the Indian Waterpower, 
Irrigation, and Navigation Commission 
will be conducted by Bureau of Reclama- 
tion engineers at the Denver, Colorado, 
headquarters of the Bureau. 

Providing that all expenses be borne 
by the Indian government and that no 
work conflict with conduct of U. S. rec- 
lamation programs, the agreement is the 
first of its type between this country and 


a foreign power. Typical services will 
cover analysis of technical data sub- 
mitted by India, testing of construction 
materials, construction and testing of 
hydraulic models, and advisory work. 
There is no provision for project con- 
struction, or for preparation of project 
designs and specifications. 

Already this year, under an earlier in- 
formal agreement, Bureau engineers 
performed studies for the Indian gov- 
ernment in connection with its construc- 
tion of Kosi Dam in southeastern Nepal. 
Upon completion, Kosi Dam will be the 
world’s highest, having a crest height of 
785 ft. 
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Your tools do 30%-40% more work 
with Jaeger ‘air plus” pressure 


Nothing is more obsolete than 1932 model compressor ratings 
for operating today’s air tools. Jaeger’s 15% to 25% higher 
“new standards” provide the air you need to hold full pres- 
sure behind tools that otherwise would loaf under weak 70 


Ibs. pressure — or operate additional tools on work where 


top speed and striking power are not required. These ratings 
guarantee 75-125-185-250-365 and 600 cfm @ 100 psi — 
at the lowest cost per cu. ft. at which you can buy air today. 


Sold and Serviced by 


Edward R. Bacon Co......... San Francisco 10 
Nelson Equipment Co............... Portland 14 


Western Machinery Co. 
Salt Lake City, Denver 2, Spokane 11 


Shriver Machinery Co................0.. Phoenix 
J. D. Coggins & Co................. Albuquerque 
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Smith Booth Usher Co......... Los Angeles 54 
A. H. Cox & Co.....Seattle 4 and Wenatchee 
The Sawtooth Co...Boise & Twin Falls, Ida. 


Tractor & Equipment Co. 
Sidney, Miles City, Glasgow 


Central Machinery Co., Great Falls & Havre 
Wortham Machy. Co., Cheyenne, Billings 


Alaskan Eklutna tunnel 
award is $17,348,865 


A CONTRACT for construction of < 
four mile long, 9-ft. transmountain water 
diversion tunnel and other facilities ir; 
Alaska on the Eklutna Project to pro, 
vide defense and industrial electri¢ 
power for the Anchorage area, has beer: 
awarded by the Bureau of Reclamatior: 
to Palmer Constructors, of Omahai 
Nebraska, on a low bid of $17,348,865) 
The successful bidder is a three-firm or: 
ganization including Peter Kiewit =n 


Coker Construction Co., and Morrison 

Knudsen Co., Inc. The price is nearl 

four million dollars less than a low bic 

received last June, when a $21,321 69: 
offer was rejected by the Bureau. 

It is the first major contract even 
awarded by the Bureau for construction 
work on a reclamation project outsidé 
the mainland of the United States, al4 
though smaller contracts previously haa 
been Jet for housing and electric trans; 
mission lines for use in connection with 
the Eklutna Project. Complete unit bia 
prices, along with a more detailed de+4 
scription of the project, are presente 
on page 120 of this issue. 


Work starts 


Under the contract, work must be be- 
gun on the tunnel in 30 days, and com-~ 
pleted in 1,050 days. Besides the tunnel: 
which will be driven through Goat 
Mountain to Knik Arm, an inlet of tha 
sea, the schedule also calls for the con- 
struction of a 9-ft. diameter concretd 
gate shaft, a concrete surge tank 30 ft: 
in internal diameter, and a penstock tun- 
nel, with installation of a steel penstock 
varying from 7 ft., 6 in., to 6 ft. inside 
diameter. The contractor also must 
make some alterations to existing Ek- 
lutna Dam. 

The power development in the region 
revolves around diversion of Eklutna 
Creek, situated about midway betweer 
Anchorage and Palmer. A glacier re- 
treating up Eklutna Valley left a natura: 
dam across the creek, creating Eklutna 
Lake, 7 mi. long and 200 ft. deep. Powen 
will be produced by means of a tunne: 
through a narrow mountain which inter- 
venes between lake and sea, a penstock 
down the mountainside and a power 
plant at tidewater. The plant will be or 
the Anchorage-Palmer Highway neat 
Milepost 34, with capacity of 30,000 kilo- 


watts. 


Just the beginning 


The project is the first of a muck 
larger plan for development of wate 
resources in the fast growing and prom- 
ising railbelt, which extends from Sew- 
ard ‘through Anchorage and the Mata- 
nuska Valley and over the Alaska Rangé 
into Fairbanks. Hydroelectric powei 
capacity of the Eklutna project will be 
completely taken as soon as it is finished 
probably in 1955, and studies are now 
under way to augment the system wit 
water resources development on _ the 
Kenai Peninsula and Susitna River. 

Byron G. Felkner is construction en: 
gineer for the Bureau of Reclamation ot 
the Eklutna Project. 
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HOW TO GET 
THE MOST 
OUT OF WOOD 


Wood lasts longer—serves you better on 
more jobs—when you protect it with 
PENTA*, the clean wood preservative. 


PENTA-PROTECTED wood lasts three to 

four times longer than untreated wood 

by successfully resisting termites and 
decay. PENTA leaves the wood clean | 
and easy to handle. 


| 
Use PENTA-PROTECTED wood. It’s long- | 
lasting, sound and economical . . . can | 
be re-used on future jobs to cut costs, 
lower bids! See your lumber dealer for 
PENTA-PROTECTED wood, or write Dow 
for address of nearest supplier. 


*PENTA is a popular abbreviation of the name of 
the chemical PENTAchlorophenol. | 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


Write Dow, Dept. PE-33A, for further informa- 
tion and free booklet, ‘‘Pointers on PENTA.”’ 


Do 


vite, 


chlorophenol 
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$150,000,000 powerhouse 
proposed at Grand Coulee 


REQUIRING A MILE of hard-rock 
tunneling around the site of Coulee 
Dam, a third powerhouse costing $150,- 
000,000 has been proposed to augment 
the dam’s power output by 750,000 kw. 
Engineering studies by the Bureau of 
Reclamation would need to be approved 
by both Congress and the President, 
adds the plan’s proponent, Rep. Henry 
Jackson of Washington, who hopes for 
favorable findings and the start of con- 
struction a year from now. 

Final installation of the 18th gen- 
erating unit was completed at the world’s 
largest hydroelectric power plant in 
August of this year. Water to operate 
the six new generators is available now 
in normal spring and summer spills, but 
will be firmed by completion of other 
projects currently under construction on 
upstream tributaries. Among these are 
Albeni Falls, Libby Dam in Montana, 
and Arrow Lakes reservoir in British 
Columbia. 


Site proposed for new 


Portland-Vancouver link 


JOINT STUDIES by the highway com- 
missions of Oregon and Washington 
have defined the site for a proposed new 


bridge linking Portland and Vancouver, ° 


to be 83 ft. downstream from the present 
bridge. As presently planned, the bridge 
will connect Interstate Avenue in Port- 


NEWS .. (aan 


land with a new freeway through Van- 
couver. 

Freedom of river navigation would be 
retained by the lift span design, esti- 
mated to cost $6,455,000. The 3,587-ft. 
crossing would carry three 12-ft. traffic 
lanes. 1 


Snowpack surveys may be 
by remote control method 


SURVEYING SIERRA = snowpacks 
from an armchair may become a reality 
for government personnel engaged each 
winter in a continuing inventory of the 
Sierra Nevada snowpack water content. 
Bidding to replace teams of skiers pres- 
ently doing the work by measurement 
and core samples is an atomic-age as- 
sembly including radioactive cobalt, a 
Geiger counter, and a high-frequency 
transmitter. 

Experiments with such equipment 
were successfully conducted at Donner 
Summit last winter under the Coopera- 
tive Snow Investigation program of the 
Corps of Engineers and the Weather 
Bureau. Presence of a cobalt sample at 
ground surface triggers a Geiger counter 
suspended overhead, the rate of counter 
clicks reflecting water content of the 
intervening depth of snow. To water re- 
sources personnel, it is this variable 
water content, and not the depth of 
snow, that provides a measure of com- 
ing spring runoff into the streams and 
rivers of California. 

Essential link between the counter 
and the snow laboratory is provided by 


COLUMBIA RIVER SPAN WINS “BEAUTIFUL BRIDGE” AWARD THIS YEAR 


PICTURED BELOW is the Columbia River Bridge at Wenatchee, Wash., which has 
received a steel plaque from the American Institute of Steel Construction. The 
bridge was designated by the Institute as the most beautiful bridge opened to traffic 
in the United States during the year 1950 among those having spans of 400 ft. or 
more. George Stevens, bridge engineer, Washington State Department of Highways, 
was the designer and American Bridge Co. was the fabricator. Contractor was the 


General Construction Co. of Seattle. 
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a radio transmitter which automatically — 
sends out calibrated Geiger counter sig- . 
nals at predetermined intervals. These 
signals are normally received by an auto- 
matic recording device, but the system | 
includes means of “calling up” a given | 
station by dialing a number. This pro- 
cedure closely parallels the means of | 
monitoring river conditions in the Sac- 
ramento and San Joaquin valleys, where | 
water stage recorders are fitted with 
similar transmitters as a flood warning 
system. 


McNary Dam needs 
another 1,000 men 


AN ADDITIONAL 1,000 men are 
sought by McNary Dam Contractors, | 
Inc., as construction activity expands to 
utilize a total of 3,500 men. The $60,000,- 
000 contract is presently on a 6-day, 24- 
hr. basis, as excavation and concreting 
of 12 powerhouse units move toward a 
peak that will see simultaneous pouring 
operations in power units, dam, spillway, 
and fish ladders. 

In preparation for the expected influx 
of workers, a 400-unit trailer village has 
been set up, complete with utilities, and 
about 40 houses have been built in near- 
by towns of Umatilla and Hermiston. 
Except for short layoffs during bad 
weather, the contractor expects to main- 
tain the augmented work force for over 
a year. Completion date for the work is 
August 1, 1954. 


Pacific Gas and Electric 
buys surplus CVA power 


SURPLUS ELECTRIC POWER trom 
operation of the Central Valley Project 
in California will be purchased by the 
Pacific Gas & Electric Co. under terms 
of a 10-year contract executed last 
month by the Company and the Bureau 
of Reclamation. The new agreement 
supersedes previous day-to-day pur- 
chases by the Company made since early 
in 1949, 

Under the new contract, 300,000 kw. 
of dependable capacity are initially in- 
volved. Charges applying to PG&E pur- 
chases are as follows: demand charge 
$0.75 per kw., 4 mills per kw-hr for the 
first 130 kw-hr, 3 mills per kw-hr for the | 
next 130, and 2 mills per kw-hr for the 
balance. A reciprocal agreement for fur- | 
nishing standby power in emergencies | 
is included. 

PG&E must apply to the California | 
Public Utilities Commission for author- 
ization to comply with the contract 
terms. If such authorization is withheld 
for nine months, the contract is void. 
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Cummins Diese 
0 $0 many jobs-so much better 


‘ Drilling rigs, ar. 
=» centrifugal pumps, anal); 
Noo 


M4 & generator sets 


Shovels, cranes, 


eee because th ey’re tndustrial locomotives 


e e e AN Eee 
custom-built to fit the job Earthmovers, logging Off-highway trucks, 


yarders and loaders crawler tractors Work boats, pleasure craft 


Lightweight, high-speed Diesels (50-550 hp) for these and many other uses 


_ eeehecause they’re Rugged, lightweight, high-speed 


; Cummins Diesels are at work 

4 everywhere. Each engine is built 
io Bb UT LT twice. It’s assembled, run-in tested, 
+ . disassembled and inspected, then 
a reassembled and tested again. 
‘oe This extra care in building, plus | 
lm Cummins exclusive fuel system 


. | and an efficient and expanding 
service and parts organization, 


means minimum “‘down time’’, 


| more power and profits for the 
user. See your Cummins dealer. 


en 


TRADEMARK REG. U. S. PAT. OFF. 


| Diese! power by 
| CUMMINS 


CUMMINS ENGINE COMPANY, INC., COLUMBUS, INDIANA 
Export: Cummins Diesel Export Corporation e Columbus, Indiana, U.S.A. « Cable: Cumdiex 


San Francisco 3, California, Tel. Market 1-8930. Branch: 248 Palm Ave., Fresno 3, Calif. Authorized Sales & Service: Connell 

Connell Motor Truck Co. of Redding, Calif.; Fred E, Barnett Co., Eureka, Calif.; Nevada Transit Co., Reno, 

Nevada .. . LOS ANGELES, Cummins Service & Sales: 166] McGarry St., Los Angeles 21, California, Tel. Prospect 1026. Branch: 401 Golden State Highway, Bakersfield, Calif. 

Authorized Sales & Service: Leo's Diesel Service, Blythe, Calif.; Smith's Diesel Sales, Colton, Calif.; Rhyne’s Automotive Service, El Centro, Calif.; F. R. Laux Diesel Service, San 

{i Diego, Calif.; Newton Automotive Service, Baker, Calif.; San Luis Truck Co., San Luis Obispo, Calif.; Hanson Equipment Company, Santa Maria, Calif... . BOISE, Cummins 

Mh Diesel Sales of Idaho, Inc.: 1204 Front St., Boise, Idaho, Tel. 3783... SPOKANE, Cummins Diesel Sales, Inc.: South 155 Sherman St., Box 2185, Spokane 5, Washington, | 
Tel. Madison 0101... . DENVER, Cummins Diese! Sales of Colorado, Inc.: 2450 Curtis St., Denver 5, Colorado, Tel. Acoma 5933. Branch: 628%, West Yellowstone Highway, 
| Casper, Wyo... . BILLINGS, Cummins Diesel Sales of Montana, Inc.: 4322 State St., Billings, Montana, Tel. 8904... SEATTLE, Cummins Diesel Sales of Washington, | 
Imc.: 2520 Airport Way, Seattle 4, Washington, Tel. Main 7160. Authorized Sales & Service: Kenny's Cummins Diesel Service, Aberdeen, Wash.; Yakima Commercial Company, 
Yakima, Washington; Motor Service & Machine Works, Ketchikan, Alaska . . . PHOENIX, Cummins & Moran: 1350 North 22nd Ave., Phoenix, Arizona, Tel. 8-2668. Branch: 192) | 
North Broadway, Albuquerque, New Mexico. Authorized Sales & Service: Cooper Tractor Service, Yuma, Arizona; Stirling Diesel Service, Las Vegas, Nevada; Willis Diesel Engine 
i} Service, El Paso, Texas... PORTLAND, Cummins Diesel Sales of Oregon, Imc.: 1225-1235 Southeast Grand Ave., Portland 14, Oregon, Tel. East 7146. Branch: 731 Garfield St., 

i [hey Box 367, Eugene, Oregon. Authorized Sales & Service: Diesel Sales & Service, Inc., Grants Pass, Oregon. . . SALT LAKE CITY, Cummins Intermountain Diesel Sales Com- 

| 


AL pany: 1030 Gale Street, Salt Lake City, Utah, Telephone 9-3768. Authorized Sales & Service: Wally's Chevron Truck Service, Cedar City, Utah; Automotive Body and SHEET | 


Idaho Falls, Idaho; Frontier Service Station, Rock Springs, Wyoming. | 
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SAN FRANCISCO, Watson & Meehan: 1960 Folsom St., 
Motor Truck Co., Stockton, Calif.; Frank J. Coyle, Sacramento, Calif.; 


f 


You can depend on 


BUDA EARTH DRILLS... 


2” » Depths to 16 ft. 


| 


on 


hs to 24 ft 


} MODEL 


s{:J)) 12” to 42” dia.- Depths to 24 feet 
Buda maintains the world’s largest 
Earth Drill Distributor and Service 
organization to help you choose 
the model which best suits your 
needs and give you prompt, effici- 
ent service wherever you operate. 
See yournearby Distributor for the 
answer to Meet drilling prob- a 
lem. Write for Bulletins and data. 6” to 18” holes » Depths to 100 ft 


NYatiou- Wide Sewice — 

eS CLUCECE 

FORNACIARI CO., Los Angeles 21, Calif.; COAST EQUIPMENT CO., San B i DA 
Francisco 1, Calif.; RAY CORSON MACHINERY CO., Denver 9, Colo.; 
SAWTOOTH CO., Boise, Idaho; WESTERN CONSTRUCTION EQUIPMENT 
CO., Billings, Mont.; SIERRA MACHINERY CO., Reno, Nevada; es 
TRACTORS EQUIPMENT & SUPPLY, Albuquerque, New Mexico; CONTRAC- 

TORS EQUIPMENT & SUPPLY, El Paso, Texas; HOWARD-COOPER CORP., \Dede ta MMA MA *2 0 
Portland, Ore.; ARNOLD MACHINERY CO., Salt Lake City 1, Utah; 
HOWARD COOPER CORP., Seattle, Wash.; J. D. EVANS EQUIPMENT CO., 
Rapid City, $. Dak; SIMSON-MAXWELL LTD., Vancouver, B. C. 


HBL 
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NEWS 
__IN BRIEF 


S. F. transbay crossing proposed 


A SOLID FILL crossing of the San} 
Francisco Bay between San Francisco 
and Alameda, Calif., gained new sup-. 
porters when it was announced that this : 
type of project could be considered a: 
national defense project. 

Vital defense classification would | 
mean that a government loan could be: 
obtained through the Reconstruction } 
Finance Corp. The proposed earth fill | 
would be % mi. wide and thus provide | 
an excellent escape route from San} 
Francisco in the event of an enemy) 
attack. | 

A structural steel span across the Bay | 
would be delayed, according to Repre- | 
sentative Franck Havenner, because: 
necessary amounts of steel would not be: 
available for at least two years. Haven- | 
ner based his information on conversa- - 
tions with National Production Author- . 
ity officials. 

Corps of Engineers spokesmen an- - 
nounced that the solid fill structure with 
openings to permit tidal entrance in the: 
south bay portions, could receive the 
necessary certification as essential if | 
California, with San Francisco’s ap-- 
proval, sought approval of the plan.. 
There was no immediate indication that : 
this action was contemplated. 


Bridges open under new management | 


SEPTEMBER 12 marked the date for : 
the official transfer of the San Mateo- - 
Hayward Bridge and the Dumbarton : 
Bridge from the present private owners } 
to the State of California. 

Tolls set by the Toll Bridge Authority ° 
went into immediate effect and are now 
identical on both bridges. State highway ° 
engineers’ recommendations were fol- - 
lowed by the Authority in setting the : 
new toll schedule. Passenger cars are ! 
charged 35 cents to cross the structure : 
instead of the previously required 50) 
cents. Commercial vehicles are charged | 
on the gross weight principle. 


Record MWD deliveries to So. Cal. 


SOUTHERN CALIFORNIA, which 
frequently breaks records, chalked up) 
another one recently on its use of Colo- 
rado River water. In 24 hours, 330,000,- | 
000 gal. of water found their way into | 
homes and industries from the Metro- | 
politan Water aqueduct system. | 
Leading the parade of consumers dur- 
ing the 24-hour period were the City of | 
Los Angeles and the San Diego Water | 
Authority. Each of these locations ac- | 
counted for approximately 1/5 of the 
record-breaking total. Los Angeles, 
Orange and San Diego counties get their | 
water from the aqueduct. The record 
was credited to a hot spell that pointed | 
up the area’s low groundwater supplies 


and its increased number of users. | 
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‘ah SEAOC convenes in Yosemite 


THE STRUCTURAL ENGINEER’S 


~, Association of California held its annual 
-convention in Yosemite Valley on Oc- 
tober 11, 12 and 13, with a large attend- 
ance. The convention was attended by 


representative structural engineers from 


/all portions of California and by struc- 
“i tural engineers from other states. The 


meeting consisted of reports from stand- 


}ing committees and technical discus- 


sions, followed by social activities. 
Technical portions of the program 


dealt with “Wood Diaphragms”, “Ob- 


servations on Engineering Technique” 
and “Advances in Structura! Engineer- 
ing Technique in Structural Steel”. 
There were also papers entitled “Ob- 
servations on Structural Engineering in 
Europe” and “Report of the Column Re- 
search Council of the Engineering 
Foundation”. 

Arthur W. Anderson of Oakland, 
Calif., was president of the convention 
and Henry J. Degenkolb was secretary- 


y) treasurer. 


' Prospectus to attract Alaska bidders 


A 1952-53 PROSPECTUS of construc- 
tion by the Corps of Engineers in Alaska 
is being prepared for the purpose of 
further arousing bidding interest among 
contractors of the United States. At 


' present, construction information is re- 


leased through normal journalistic and 
radio channels, whereas the new pub- 


| lication will stress an appreciation of 


construction conditions in the Territory. 

The Alaska District technical infor- 
mation office has declared that “State- 
side contractors should understand that 


}) most construction problems, peculiar to 


1) Alaska by reason of climatic conditions, 
vy) have been solved during the past four 


*f years of the current building program.” 


Among the projects currently under 


| way, involving 51 contractors and over 


7,800 men, are Whittier, Ladd, Eielson, 


B and Elmendorf Air Force Bases, and 


Fort Richardson. In addition, the Bu- 
reau of Reclamation has recently let 
over $17,000,000 in a contract for con- 
struction of the Eklutna Tunnel. 


' Albuquerque hikes power production 


THE FIRST of three new generating 
plants went into construction near 
Albuquerque, N. Mex., recently. The 
new plant is part of the $10,500,000 ex- 
pansion program of the Public Service 
Co: 

The first plant is going up on a 22-ac. 
site near Santa Fe Tie plant and should 
be completed within a year. Construc- 
tion will commence on the second plant 
as soon as the first is completed. Total 
cost of the first two plants will be 
$6,000,000. 

The expansion program includes con- 
struction of a third plant in 1954. This 
will cost $4,500,000 and develop 30,000 
kw. The first two plants will each de- 
velop 20,000 kw. 

Construction of the plants is aimed at 
meeting the needs of a population ex- 
pected to reach 70,000 in 1960. At the 
present time the firm serves 42,000. 
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THESE MEN 
planned annual 
meeting of SEAOC. 
From left: Jesse 
Rosenwald, State 
Director for No. Cal.; 
C. R. Graff, con- 
vention chairman; 
Henry J. Degenkolb, 
Sec’y.-Treas. of 
association; 

Arthur W. Anderson, 
President. 


Your stamp of approval of the fast drilling 
Liddicoat detachable rock bit made it nec- 
essary to expand the plant facilities of 
Western Rock Bit Manufacturing Co. The 
enlarged factory means continued effi- 
ciency and service to an ever-expanding 
list of the world’s largest mining and 
contracting firms. 

Here in the center of the West’s min- 
ing and contracting activities, an 
exclusive, patented process produces 
Liddicoat bits for distribution in the 
11 western states, Alaska and the 
Philippines. 

Combination of streamlined auto- 
matic mass-production methods, 
steel made to exacting specifica- 
tions, plus the use of specially de- 
signed machinery adds up to this: 

Fast drilling Liddicoat detach- 
able rock bits that need no re- 
sharpening because they are 
used to destruction, provide 
fast cutting performance and 
low initial cost, resulting in 
lowest cost per foot of hole 
drilled. 

Test Liddicoat and you 
too will buy the finest. 


AAAS LE ia A 2 
BIT COUNTS" 
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ENGINEERS 


ON THE MOVE 


Pecos H. Calahan is named executive 
secretary of the Bay Counties Civil En- 
gineers & Land Surveyors Assn., Inc. 
Calahan has been, successively, assistant 
secretary and executive secretary to the 
California State Board of Registration 
for Civil and Professional Engineers 
since the inception of the Act, retiring in 
1950. He is presently secretary of the 
California Legislative Council of Engi- 
neering Organizations. In his new ap- 


pointment, his duties will include co- 
ordination of the Association’s activi- 
ties, particularly stressing public rela- 
tions. 
of q of 

Robert M. Haynie becomes a general 
partner in the Haas Construction Co., 
according to announcement made by 
Edward Thompson Haas, head of the. 
firm. Haynie is well known in the con- 
struction industry, and for the past four 


1,109,000 Ibs. of Clinton Welded Wire Fabric is being used in the illustrated two-mile runway. All 
over the world airstrips like this Navy runway are being reinforced with 
Clinton Welded Wire Fabric to handle today’s high-speed jets and their 
big brothers of the future. Here is a strongly bonded concrete strip for the 
savage use that jet planes will give it. 


Laying this runway at the rate of one hundred feet per hour represents 
@ saving in time and labor as well as in the amount of concrete used. 
Remember —when your peace and security are once again assured, build 


years has been connected with the con- 
tracting firm of Swinerton & Walberg, 
Co. Haas Construction Co. traces its be-. 
ginnings back to 1898 and was the prede-) 
cessor firm to the partnership of Haas) 
& Rothschild now in process of dissolu- | 
tion. Leo S. Gosliner, chief estimator for} 
the dissolved partnership, remains with 
the Haas organization. 


Clarence C. Davis, 
is the new resident 
engineer at Look-: 
out Point Dam, now) 
under construction 
on the Middle Fork| 
Willamette River, ; 
Ore. Davis, former-; 
ly resident engineer} 
at Detroit Dam on 
the North Santiam) 
River, replaces Rob-) 
ert E. Lee who be-: 
comes chief of the| 
supervision and inspection branch of the) 
construction division of the Walla Walla; 
District Corps of Engineers. Ray Over-' 
holser, who has been assisting Davis at 
Detroit Dam, will succeed him as resi-| 
dent engineer. 


Davis 


t tq y 


J. E. Hergert, construction industries) 
executive, is now field representative for‘ 
the Southern California Chapter of the 
Associated General Contractors. One of! 
his main duties will be to maintain con-, 


Cox 


Hergert 


tact with public officials and awarding’ 
agencies in the territory. Hergert was 
formerly manager of the Montana Con-| 
tractors’ Associations, and prior to that,| 
assistant manager of the AGC Chapter’ 
in Seattle, Wash. The chapter also an-' 
nounces the appointment of George Cox: 
to head the chapter’s legal department 
which will interpret government rules 
and regulations for the members. 


economically for permanence with CLINTON reinforced concrete. eS feria 
THE CALIFORNIA WIRE CLOTH CORP., OAKLAND 
THE COLORADO FUEL & IRON CORP., DENVER 
WICKWIRE SPENCER STEEL DIVISION, NEW YORK 


New addition to the engineering staff| 
of K C Construction Co., Denver, Colo., 
is Karl Dreher. Dreher had previously; 
been with the Bureau of Reclamation! 
for 15 years. 


7 vf if 


Harold E. Dyer, Ephrata employee of 
the Bureau of Reclamation is one of five 
career men from the Western States to 
be chosen from the Bureau for an in- 
tensive administrative training course in 
the Washington office of the Depart- 
ment of the Interior. Dyer is from 
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Region 1, which covers the Pacific 
Northwest. 
r of y 


S. W. Epperson, bridge designer with 
the Wyoming State Highway Depart- 
ment, with more than 34 years of service 
with the department is retiring with the 
distinction of having the longest consec- 
utive employment record of any depart- 
ment employee. 


Wayne S. Byrne, 
who served as con- 
struction engineer 
at Bonny Dam from 
September 1947 to 
July 1949, resigns 
from the Bureau of 
Reclamation to be- 
come chief engineer 
for the Utah) Con- 
struction Co. on the 
Big Eildon Project, 
88 mi. from Mel- 
bourne, Australia. 
(See Western Con- 
struction—August 1950, p. 68.) 


eg 5 CA 


Byrne 


After 20 years of service with the gov- 
ernment, Bernard F. Jakobsen, 70-year- 
old civil engineer, retired recently. For 
the past 16 years he has been employed 
by the Corps of Engineers in the Los 
Angeles office, and since 1938, in the San 


Coi. Donald S. Burns, Corps of Engineers, 
congratulates B. F. Jakobsen upon his re- 
tirement from the South Pacific Division 
after 20 years of service. 


Francisco, Calif., office. Jakobsen’s long 
career began with the U. S. Reclamation 
Service on Roosevelt Dam in Arizona 
from 1907 to 1912. From 1912 to 1936 he 
worked on bothas a design engineer and 
consultant on many dam and power 
projects in the West. He has twice 
received the Norman Medal, highest 
award of the American Society of Civil 
Engineers, as the result of his author- 
ship of technical papers. In June, 1948, 
Jakobsen was a member of the U. S. 
delegation representing the State and 
War Departments to the Internation 
Congress on Large Dams in Stockholm, 
Sweden, and the International Con- 
ference on Soil Mechanics and Founda- 
tion Engineering held in Rotterdam. 


Y Yt uf 


Truman Bowen of Bowen & Mc- 
Laughlin, contractors of Phoenix, Ari- 
zona, is honored with the American 
Legion Luke-Greenway Post’s out- 
standing employer award for his fine 
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recognition of the physically handi- 
capped in hiring and training disabled 
war veterans. 


t vf f 


Fred A. Warren, who retired from the 
Bureau of Reclamation, Coulee Dam, 
Wash., April 30, was honored with the 
Department of Interior’s Honor Award 
for Meritorious Service. Warren was 
cited for his work as general foreman 
of construction and railroad super- 
intendent at Coulee Dam. 


Y y uf 


Clay H. Southworth, a pioneer in 
Western reclamation, is retiring. He 
started his reclamation career even be- 


fore the Bureau of Reclamation was 
inaugurated, as reclamation investigator 
of the old geological survey, and planned 
the Bureau’s first project, the Truckee- 
Carson project in Nevada. He has been 
with the Indian Service for the past 30 
years. Since 1946 he has been in Phoenix, 
Arizona, as head of the Southwest area 
irrigation division. 
ti q > 


Clyde H. Spencer, construction engi- 
neer for the Bureau of Reclamation at 
the Hungry Horse project is the re- 
cipient of a Department of the Interior 
efficiency award in recognition of his 
outstanding contribution to efficiency 
and economy in construction of the big 


\' 


outfit. 
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Low First Cost 


When you use VICTOR you keep your investment in line with produc- 
tion ... you buy only parts or attachments as needed . .. not a whole new 


3 IMPORTANT REASONS FOR STANDARDIZING ON 


) WELDING AND CUTTING UNITS 


Unlimited Opportunity for Expansion 
All VICTOR welding and cutting units handle a wide variety of weld- 
ing and cutting jobs. To expand them for new needs or special work— 
descaling, flame cutting, multi-flame heating, priming, etc.—just select 
the VICTOR tp, nozzle or attachment your job requires. 


Low Operating Cost 
Finally, because you can use the exact tip or nozzle needed for each job, 
you get better flame control, use less gas, and do better, faster work. 


See for yourself why so many welders say it costs less to own and operate 
VICTOR. Ask your VICTOR dealer for a free demonstration TODAY. 


WC-1 large capacity unit. Cuts metal up to 
10” thick; handles all ordinary welding jobs. 


There's a Branch or Distributor to serve you in Portland, Spokane, Seattie, Salt Lake City, Casper, Great Falls, 


Anchorage, Boise, Denver, Tucson, Phoenix, Albuquerque, Oakland, San Diego, Fresno, Ventura, Sacramento, 
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northwestern Montana dam. Spencer 
started first with the Bureau in 1919 on 
the Riverton, Wyoming, project. 
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Phil J. Divver, superintendent of pub- 
lic works and grounds, Marysville, Calif., 
received one of the American Public 


CALENDAR OF MEETINGS 


November 23-24—Arizona Society of 
Professional Engineers will be host 
to the annual gathering of engi- 
neers from the Founder societies, 
ASCE, ASME, and AIEE, at a 
dinner to be held at the Hotel 
Westward Ho in Phoenix on No- 
vember 23. On the following night, 
a barbecue dinner and square 
dance party will be held for the 
engineers and their wives. 


November 24—Arizona Section, AS- 
CE, fall meeting, at Adams Hotel, 
Phoenix. 


November 30-Dec. 1—Northern Cali- 
fornia Chapter of AGC, annual 
business meeting and banquet, at 
Palace Hotel, San Francisco. 


December 3—Denver General Con- 
tractors Association, annual meet- 
ing, at Denver. 


December 7 — Spokane Section, 
ASCE, annual meeting, at the Dav- 
enport Hotel, Spokane. 


December 11— Seattle Chapter of 
AGC, annual meeting, at Construc- 
tion Center offices, Seattle. 


December 15 — Nevada Chapter of 
AGC, annual meeting, at the Chap- 
ter rooms, Professional Bldg., 
Reno. 


December 18—San Francisco Sec- 
tion ASCE, annual meeting, at En- 
gineers Club of San Francisco. 


January 10—San Diego Chapter of 
AGC, annual meeting, at San 
Diego (address of chapter 455-6 
Spreckels Bldg., San Diego). 


January 11-12 — Intermountain 
Branch of AGC, annual conven- 
tion, at Salt Lake City (address of 
branch, 430 South Main St., Salt 
Lake City). 


January 11-12 — Montana Building 
Chapter of AGC, annual meeting, 
at Florence Hotel, Missoula, Mont. 


January 11-12 — Montana Contrac- 
tors’ Association, annual meeting, 
at Florence Hotel, Missoula, Mont. 


January 21-24 — American Road 
Builders’ Association, 50th anni- 
versary convention, at Houston, 
Texas. 


January 25—Central California Chap- 
ter of AGC, annual meeting, at the 
St. Francis Hotel, San Francisco. 


February 6-8—California Conference 
on Street and Highway Problems, 
fourth annual conference spon- 
sored by the Institute of Trans- 
portation and Traffic Engineering, 
University of California. To be 
held on the Los Angeles campus 
of the University of California. 
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Works Association’s Samuel A. Greeley 
awards for long and distinguished serv- 
ice in the field of public works. 


y af of 


Robert F. Blanks leaves his position 
as chief, research and geology division, 
Bureau of Reclamation, Denver, Colo., 
to become vice president and general 
manager of Great Western Aggregates, 


Blanks 


Inc., a wholly-owned Ideal Cement Co. 
subsidiary. Blanks is well known in the 
fields of civil engineering, research and 
concrete design. He will lend his out- 
standing experience to Great Western 
Aggregates, Inc., which is engaged in 
studying aggregates of all kinds for the 
benefit of the cement business. Blanks 
will assume direction of a research pro- 
gram which is already in progress at the 
firm. In the past, Blanks has served as 
chairman of the Council on Research in 
Reinforced Concrete and as president of 
the American Concrete Institute. 


of t pf 


Campbell Brown is named assistant 
manager of Intermountain Branch, As- 
sociated General Contractors in Salt 
Lake City, Utah. Brown has consider- 
able experience in connection with con- 
struction and subcontracting companies 
in the Intermountain area. He succeeds 
Melbourne Russell, resigned. 


ch o/ Y 


Maurice D. Glessner recently retired 
as a construction engineer from the 


Left to right: R. B. 
Rothchild, Jr., 
Bennett L. Raffin 
and Don Weirick, 
partners in the new 
construction firm 
which bears their 
names. See item on 
this page. 


Corps of Engineers. He began his Goy- 
ernment service with the U. S. Geolog- 
ical Survey in 1907 at Sacramento, Calif, 
and after an absence of 44 years, during 
which he worked in Alaska, Canada, 
Mexico, Central and South America as 
well as the United States, he returned to 
Sacramento this year and ended his 
Government career at the point of its 
beginning. 
if Y oA 

Charles W. Thomas, head of the 
hydraulic investigations group at the 
Bureau of Reclamation laboratories in 


Denver, Colo., arrived in France early | 


in October to begin a year of advanced 
research at the University of Grenoble, 
working toward a doctorate in hydraulie 
engineering. He will specialize in water 
measurement. 


Charles A. Bissell, 
after 34 years of 
service with the Bu- 
reau of Reclama- 
tion, retires as re- 
gional engineer in 
charge of design and 
construction in Re- 
gion 3. Bissell will 
be succeeded by 
NiSmassistatit: a )mes 
Jones. Bissell has 
provided technical Bissell 4 
direction and super- 
vision for the construction of Davis 
Dam on the Colorado River, over 1,500 
mi. of transmission lines and attendant 
facilities, the Coachella division of the 
All-American Canal system in Southern 
California, and much of the Gila Project 
in Arizona. 


CA ZA y 


A new partnership, Rothschild, Raffin © 


& Weirick, is the successor to Haas & 


Rothschild, general contractors. Robert | 


B. Rothschild, Jr., licensed engineer, 
was managing partner of the old firm, 
which built in excess of $20,000,000 
worth of buildings, sewage plants, 
canals, bridges, etc. Bennett L. Raffin, 
licensed engineer, comes from Barrett 
& Hilp, where he has been for the past 


| 


five years. L. Don Weirick served as | 


general superintendent for Haas & 


Rothschild during most of the years of | 
its existence. Headquarters for the new 
partnership will be at 274 Brannan St., 
San Francisco, Calif.—the same location 
occupied by the previous firm. 
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David Holden, 54, Redwood City, 
Calif., contractor, died July 29 in a plane 
crash near Willits Airport. 

cA t t 
Martin Wyneken, 72, retired bridge 


| engineer, died July 11 in Los Angeles, 
Calif. 
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Harlow M. Kimball, 71, retired Los 
Angeles City and County civil engineer, 
died July 22 in Los Angeles. 


cA a ° A 
Harrison Angel, 82, retired building 


contractor, died July 25 after a long ill- 
® ness in Salt Lake City, Utah. 
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Harry Carlock, 68, civil engineer, died 
7 August 28 in Phoenix, Ariz. Carlock had 


99 been a former County engineer in Mari- 


4 copa County. 
ev ry t 


| Franklin W. Murphy, 73, retired build- 
ing contractor, died in Los Angeles, 
& Calif. 


Walter J. Ryan, 
consulting engineer 
with offices in Ta- 
coma, Wash., died 
suddenly at the age 
of 69. He was very 
active in the Amer- 
ican Society of Civil 
Engineers and at 
the time of his death 
was Director of Dis- 
iriCims2 ae Elem iad 
helped in the or- 
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recently started work on an apartment 
building in Fairbanks and Mullen had 
been there about a month when he died. 
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Henry A. Kerton, construction super- 
intendent for the Los Angeles County 
Forestry Department, died recently in 
Los Angeles, where he had resided for 
over 40 years. He was 64. 
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Watson T. Blight, after an illness of 
two months died recently in Colorado, 
where he was born and spent his entire 
life. His first professional service was 
with the Bureau of Reclamation, where 
he was employed during the construc- 


tion of the Uncompahgre Project. The 
balance of his professional career, with 
the exception of four years, was spent in 
the office of the Colorado state engineer, 
where he was employed in various ca- 
pacities for over 20 years. He was office 
engineer at the time of his death. For a 
number of years he was acting secretary 
of the State Board of Examiners for En- 
gineers and Land Surveyors of Colo- 
rado. 
q t q 


John A. Dildine, resident of Fallon, 
Nevy., for fifty years, died in a local hos- 
pital recently. He was in the contract- 
ing and building business at the time of 
his death. 


Ryan 


_ ganization of the 
Tacoma Section and served as its presi- 
| dent in 1933. Ryan was with the Weyer- 
* haeuser Timber Co. from 1914 to 1947. 
| He was especially interested in develop- 
| ment of the proper use of timber as a 
structural material. 
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George D. Ramsay, recently appointed 
city engineer of South Pasadena, Calif., 
died of a heart ailment in Los Angeles 
at the age of 53.. 


qt it of 


Chester E. McChesney, 65, an engi- 
neer with the California State Highway 
Department for 33 years, died recently 
at Los Angeles. He had been retired 
i) since 1948. 


a a 
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Thomas R. Beeman, 70, died of a heart 
} attack in Pittsburgh, Pa. He had been 
| city engineer of Seattle at one time and 
| had also served as county engineer of 
) King County, Wash. He was in Pitts- 
burgh as head of the relocation branch 
of the Corps of Engineers. 
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-|, Stewart S. Mullen, 61, well known 
\) Seattle building contractor, died sud- 
| denly in Fairbanks, Alaska. The firm, S. 
|) S. Mullen, Inc., which he headed, had 
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Research has brought forth bigger machines to han- 
dle heavier loads and to operate faster. In produc- 
tion and construction work, many of these modern 
robots are handicapped when equipped with wire 
rope as it was made even a decade ago. 


Working with a scientific and technically staffed 
laboratory, ranking second to none and devoting 
many years to exhaustive field proving, Union’s 
organization of wire rope specialists has developed 
the Tuffy family of wire ropes, each especially con- 
structed to better serve a special purpose. 


In addition to affording longer life expectancy, 
Tuffy special purpose constructions simplify ordering, 
installing and stock keeping. No complicated speci- 
fications to increase the margin of error. Just say 
Tuffy, the purpose, the length and diameter to your 
distributor (see wire rope listing in phone book, 
yellow section) or write us today. 


Specialists in Wire Rope and Braided Wire Fabric. 


UNION WIRE ROPE CORPORATION 


Kansas City 3, Missouri 


2146 Manchester Ave. 
Send Information On Tuffy 


LD Scraper Rope 


CL] Dragline LJ Rotary Line J Towline 
L Slings LJ Mining Machine Rope 
Pirro cai @ ke a ee ee ee = 
PCL 6 SS ce a ne ee ee ge eee 
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(J Chokers C Slusher 


SUPERVISING 


Walter Cooper is general superintend- 
ent for Clyde W. Wood & Sons, on con- 
struction of Lauro Dam, part of the 
Cachuma Project near Santa Barbara, 
Calif. Ralph Pugh is grade foreman, 
George W. Fox is concrete foreman, 
and Carroll E. Warren is labor foreman. 
D. Camron is master mechanic on the 
$723,512 project. 
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Construction of Bear River Dam, 45 
mi. north of Jackson, Calif., is being 
supervised by Ben Arp with James F. 
Wise as his assistant. B. O. Sandberg is 
master mechanic and Robert K. Ames is 
project manager. The Utah Construc- 
tion Co. holds the contract for this job, 
which will cost approximately $5,000,000. 
For the Pacific Gas & Electric Co., 
owner, J. E. Cooney is superintendent 
of construction and George Thacher is 
resident engineer. 

Pete Hansen is night superintendent 
and Herb Alexander is assistant master 
mechanic. John Parsons, Sam Martinelli 
and E. M. Shireman are quarry fore- 
men. Al Melcher is concrete superin- 
tendent and Herb Gallagher is concrete 
foreman. The special rock placing on the 
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upstream face of the dam gets the at- 
tention of John Armelin, John Williams 
and C. A. Stokes. Tom Armitage is rig- 
ger superintendent. Engaged in drilling 
and blasting are: Virgil Moss, Glen 
Lowery, Maurice Ball, Vernon Johnson, 
Bill Collins and S. C. Hinton. H. J. Do- 
mogalski is office engineer. z 
of t of 


Don Winniford is general superin- 
tendent for Thomas Construction Co. on 
construction of a bridge and approaches 
at Consumnes River, 5 mi. west of Ply- 
mouth, Calif. Thomas Stewart is as- 
sistant superintendent on the $191,000 
job. 

xy Y oA 

Construction of a State Highway in 
Santa Barbara County near Summer- 
land, Calif., by Griffith Company is being 
supervised by George Griffith. E. A. 
Jackson is foreman on the $1,023,000 job. 
Office manager is J. E. Snider. 
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Construction of an earthfill dam on the 
Boise River, southeast of Boise, Idaho, 
is being supervised by H. B. Shannon 
with Albert Zaretzka as his assistant. 
Martin Green Construction Co. has the 


Down-time Dopes wee eee eee DY Anderson 


CAT TRACKS !* 
LISTEN BUDDy — 
DON'T GET FUNNY WrtTH ME 


FOR 


INSPECTION 


STATE HIGHWAY 
COMMISSION 


LOAD 


J. JOHNSTON, superintendent on highway work in Alaska, suggested this month’s 


“down-time dopes”’. 


If you have a pet “‘down-time dope”, write Editor, Western Construction, 609 
Mission St., San Francisco 5, Calif., and we'll be glad to immortalize him in a 
cartoon in one of the next issues. You’ll receive credit for the idea. 
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subcontract from joint venturers, Mor- 
rison-Knudsen Co., Inc., J. A. Terteling > 
& Sons, Inc., Macco Corporation and | 
Puget Sound Bridge & Dredging Co. | 
Russell C. White is master mechanic and | 
Charles M. Harold, Gerald C. Lenig » 
and Willard E. Parker are foremen. 
Harold B. Smith is material coordinator. 
This is a Corps of Engineers project. 
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H. Spinks is rigging superintendent 
and Carl Newell is carpenter superin- 
tendent for Al Erickson & Co. on con- 
struction of a box girder bridge in Sae- 
ramento, Calif. 

7 vf Y 


The construction of Harry Wirtz 
School in Downey, Calif., by Stiglbauer 
Bros. is being supervised by R. T. Greer. | 
Earl Ferre is superintendent for the | 
firm on construction of a school in Para- 
mount, Calif. Bob Dalke is supervising 
construction of additions to the Catholic | 
Church in Downey. 


ef of Gf 


Construction of a T-beam bridge 
about 5 mi. north of Ione, Calif., on the 
Placerville Rd., is being supervised by 
Gerold Bing. Eric F. Nordlin is resident 
engineer and Raymond Whitaker is his 
assistant. 

5 7 t 


In Salt Lake City, where Wunderlich- 
Curlett & Tompkins is constructing a 
$7,898,000 Veterans’ Administration 
Hospital, Floyd Sims is general super- 
intendent with Foy Hodges as his as- 
sistant. Carol Wilson is concrete equip- 
ment superintendent, Cliff White is steel 
foreman, and Clarence Stanley is car- 
penter foreman. Frank Mower is labor 
foreman, Joe Fiedler is shop foreman 
and §. R. Williams is brick foreman. K. | 
S. Carter and Percy Keate are other key 
men on the job. 


> f sf f 


Fay Ramsey is superintendent for 
Hilde Construction Co. on the construc- 
tion of the Belgrade-West Highway in 
Gallatin County, Montana. John Hunter | 
is grade foreman on the $135,606 project. 
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Railroad relocation and overpass con- 
struction on State Highway No. 3 in 
Wallula, Wash., is being supervised by 
M. F. Moulton. J. A. Terteling & Sons, 
Inc., is contractor on the $510,276 job. 
George Grant is resident engineer. 
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Construction of grandstand and club 
house facilities for the Thoroughbred 
Racing Association in Las Vegas, Nev., 
is being supervised by Roy Abel, Jr., for 
the Bruce McNeil Contracting Co. T. A. | 
Sullivan is carpenter foreman, Frank 
Starke is labor foreman and Kay Nielson | 
is roofing foreman on the $2,500,000 job. | 


N. F. Hinkle is general superintend- | 
ent for Electrical Constructors on the 
erection of a tower and electrical work 
at Hoover Dam in Boulder City, Nev. 
Al Hillis and W. S. Grey are electrical 


Continued on page 120 
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Some 16 WESTERN 
| CONTRACTING FIRMS are currently 
/ speeding completion of an estimated 
© $29,000,000 construction program to pro- 
/} vide a permanent location for the Chem- 
sical Corps at the Dugway Proving 
Ground near the southern edge of the 
Great Salt Lake, about 80 mi. southwest 
am of Salt Lake City. 

The work, which is being carried out 
funder the direction of the Corps of 
wi Engineers, Salt Lake Area, involves re- 
» habilitation of a camp built in 1943 and 
} construction of permanent concrete and 
steel buildings that will house scientific 
equipment, laboratories, and testing fa- 
cilities necessary for the Chemical Corps 
iwork. The project was reviewed in 
Western Construction, July, 1951. 

About one-third of the present con- 
“struction activity, representing about 
} $10,000,000 in contracts, centers in Easy 
oy Area on the eastern margin of the prov- 
4 ing ground. Here various administrative 
i) offices, shops, community structures 
*} such as post exchange, hospital and 
i school, and living quarters for military 


2 


“j and civilian personnel are being built. 
Plans for the area include construction 
of a 400-unit Wherry housing project 
4 for which bids were taken in May, the 
19) work held in abeyance pending resump- 
oa) tion of Wherry activity. 
qT Electrical, water and sewerage facili- 
*9 ties are being provided for Easy Area, 
72 as well as to serve the rest of the project. 


| runway for aircraft has been provided. 
» Construction work in areas other than 
+= Easy Area consists primarily of the erec- 
‘9 tion of structures to house various lab- 
? oratories and testing facilities. 


CORPS OF ENGINEERS: In direct 
F charge of operations at Dugway is Lt. 
© Col. Harold S. Gould who succeeded 
de Col. H. G. Gerdes as Area Engineer, 
ii Salt Lake Area, on September 21. Direct- 
8) ing Corps of Engineers activities at the 
i Dugway site is John L. Trebilcock, resi- 
dent engineer. Project engineers for the 
1) various areas and general construction 
6‘ work are, Sterling F. White, M. D. 
“6 Tanielian, Lamar Smith, Harold Vosse, 
 W. R. Wayman, H. B. Baddley, E. B. 
*)| Harris, and Ralph B. Northrup. J. W. 
! Blickensderfer is office engineer. 


& JACOBSEN CONSTRUCTION CO.,, 
& Salt Lake City, was among the first con- 
§ tractors to begin operations at Dugway. 
1 They have completed erection of Butler 
i) buildings in Fox Area to serve as camp 
'. for the construction workers. Erection 
* of the camp buildings, including 10 bar- 
J: racks, mess hall, recreation building, 
! 100,000-gal. steel water tank and a 200- 
| unit trailer camp, was carried out ona 
') $799,772 contract. This firm also holds 
§ a $2,544,000 contract for construction of 
! laboratory buildings and utilities in 
i Baker Area. Western Steel Co., Salt 
Lake City, was supplier of the steel 
‘| buildings. 
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c On the job with 16 contractors 


‘at Dugway Proving Grounds 


' 


MOORE & ROBERTS AND B&R 

CONSTRUCTION CO., San Francisco 

(joint venture) are slightly ahead of 

schedule on their $4,250,000 contract for 

pene of 11 buildings in Easy 
teas 


The buildings presently under con- 
struction in Easy Area are primarily 
steel pan-and-joist constructed rein- 
forced concrete frames with masonry 
block walls. The masonry block work is 
being done under subcontracts as is 
electrical, plumbing, heating, painting, 


and roofing work. Forms for the build- 
ings were job-fabricated and the general 
practice is to re-use forms as many 
times as possible. In some instances, for 
column work, etc., forms have been re- 
used as many as five times. 


With a Noble batch plant Model CA 
154 that has an output of 100 cu. yd. per 
hr., Moore & Roberts and B & R not 
only have sufficient concrete to meet 
their own needs but are able to act as 
concrete suppliers for several other con- 
tractors at the project. Other equipment 
includes a Mixermobile, three transit- 
mix trucks, four dry-batch trucks, anda 
Hyster fork lift for handling forms and 
lumber. About 300 men are employed 
on the job. 


William Backstrom is project man- 


* Trade-mark 


None genuine withouti\ 3 
this picture and signa-J 
ture on the package, 


Ray D. Smith, owner Bay Equipment Co., Rich- 
mond, Calif., user since 1947, with over 250 bat- 
teries in service, writes (3/19/51): “We have 
adopted the Battery AD-X2 Service System in its 
entirety, treating all new batteries and giving 
them an equalizing charge prior to installation; 
treating all mechanically sound batteries that are 
six months old or less in composition cases and 
one year old or less in hard rubber cases. This 
program has saved us well over 50% on our an- 
nual battery cost and has greatly reduced equip- 
ment downtime. For the first time in our exist- 
ence, we have really learned to appreciate a non- 
prorated guarantee on our batteries.” 


BATTERY 


Supt. Al Gavillet treats all 
new batteries with Bat- 
tery AD-X2—this is about 
the 300th; he also buys 
Battery AD-X2 Re-Pro- 
cessed Batteries for re- 
placement use. 


You, too, can make savings like these 
with Battery AD-X2. Why delay? Get 
Battery AD-X2 TODAY. Treatment for 
Group 1 and 2 batteries, $3.00. Or use 
our Re-Processed Batteries. Money-back 
guarantee. Write, wire or phone NOW 
for price list, fleet discounts and address 
of nearest distributor. 


Still some territories, State and local, 
open to qualified operators. 


PIONEERS, INC. 


In use continuously since 1947, keeping 
lead acid batteries stronger longer. 
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More trench because CLEVELANDS 
higher cutting capacity steadily 
delivers bonus yardage no matter 
how tough the digging conditions. 
More trench because rugged CLEVE- 
LANDS stay on the job, stay out of 
the repair shop, give you a year 
‘round digging season. More places 
because these compact, easy-han- 
dling machines work easily among 
crowded city obstructions—because 
CLEVELANDS have the high traction, 


Billings, Montana . 

Cheyenne, Wyoming. . 

Denver, Colorado... . 

Great Falls, Montana . . 
Kalispell, Wyoming . 

Los Angeles, California 

Phoenix, Arizona. . . . 
Portland, Oregon. . . 

Salt Lake City, Utah ...... 
San Francisco, California . . 
Seattle, Washington . Shams 
Spokane, Washington. .... . 


20100 ST. CLAIR AVENUE 
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MORE TRENCH 
in MORE PLACES 
at LESS COST 


bearing pressure to handle any soil 
or terrain, and because CLEVELANDS 
load quickly for fast jumps between 
jobs. Less cost because CLEVELANDS 
well-known versatility and wide 
range of trench sizes cover the full 
range of trenching work more effi- 
ciently with fewer machines. Less 
cost because of CLEVELANDS estab- 
lished lower operating and main- 
tenance expense. And less cost 
because of longer service life—as 
proved by the high percentage of 
early CLEVELANDS still in daily use. 


- + « « » J. D. COGGINS CO. 

. . . . INDUSTRIAL EQUIPMENT CO. 

. WILSON EQUIPMENT & SUPPLY CO. 

. H. W. MOORE EQUIPMENT CO. 

. . « «NOR MONT EQUIPMENT CO, 

. TREASURE STATE EQUIPMENT CO. 

. . SMITH BOOTH USHER CO. 

1 ee © «© « « « » SHRIVER MACHINERY CO. 
. LOGGERS & CONTRACTORS MACHINERY CO. 
ares . J. K. WHEELER MACHINERY CO. 

. . EDWARD R. BACON CO. 

. . . ». WESTERN MACHINERY CO. 
BOW LAKE EQUIPMENT CO., INC. 


Oui pt mes SURO 


THE CLEVELAND TRENCHER CO. 


® CLEVELAND 17, OHIO 
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ager for the two firms, with Gerry Hask- | 
ell acting as general superintendent. As- | 
sistant project manager and assistant | 
general superintendent are Larry Sin- | 
gleton and George Dugan, respectively. | 
Other key men on the job are: E. A,, 
Higgins, engineer; John C. Whitman, | 
office manager; A. E. Currier, Paui| 
Haney and Lee C. Bean, building super- 
intendents. Foremen on the job are: 
Angelo Manzo, R. F. Ashley, K. E. Lar- ; 
son, and P. A. Petersen. 


CAHILL & MOONEY CONSTRUC- | 
TION CO., Billings, Montana, are fol- | 
lowing standard building practices for 
construction of 11 buildings and one} 
flagpole on a $2,467,550 contract in Easy} 
Area. 

These structures, 9 single-story and 2| 
two-story buildings, will also be rein-| 
forced concrete frame with masonry | 
block walls. Blocks are being raised in| 
5-ft. lifts and then filled with loose-fill| 
perlite or crushed lava. Ralph E. Child, | 
Springville, Utah, is subcontractor for} 
the masonry block work. Other work—,; 
electrical, plumbing, heating, painting 
and roofing—is also being done on sub-} 
contracts. 

Unless unforseen delays occur, Cahill! 
& Mooney expect to complete the build-! 
ings by the end of this year. Equipment} 
on the job includes a Northwest 25: 
shovel, Wagner Scoopmobile, Caterpil-| 
lar DF-9 with dozer, four trucks and the: 
usual complement of smaller tools. 

General superintendent for Cahill &! 
Mooney at Dugway is A. F. Carlson.1 
Frank Despens is assistant superintend-| 
ent, with Gene Bales as estimator and: 
Pete Petersen as office manager. Fore-: 
men on the job include Carl Schmidt,t 
Jess Brown, Al Staker, Max Gamman,: 
Bill Petersen, Dan Stanis and Jim Hebb-) 
dan. 


RALPH E. CHILD, Springville, Utah, 
holds a prime contract for construction: 
of an elementary school to serve the 
planned family village, in addition to: 
subcontracting block work for Cahill &! 
Mooney. Construction of the school 
began on August 3 and is scheduled for 
completion on February 2, 1952. 

Child will batch his own concrete: 
using a machine of his own design and 
manufacture that contains a Rex mixer 
and Gar-Bro bucket. A truck-mounted) 
Quickway crane will be used for placing 
concrete. 

Elmer Olson is superintendent under 
the direction of Ralph E. Child. Robert 
Hall is project engineer. 


CHRISTIANSEN BROS., Salt Lake 
City, are in the final stages of construc- 
tion of a machine shop and other build- 
ings in Easy Area. Completion of their 
contracts, totaling $1,303,395, has been 
delayed due to delay in arrival of ma- 
chinery to be installed in the structures; 
To provide concrete for their build- 
ings Christiansen Bros. set up a small 
plant consisting of a CMC batcher with 
a Y%-yd. Jaeger mixer. A Wagnermobile 
was used to feed the plant hopper and 
Whiteman power buggies were used to 
deliver the mix. As was the practice of 
the other prime contractors, plumbing! 
Continued on page 114 | 
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Some of the key men responsible 
for the C. J. Strike Hydro Plant 


high-ball operation. Unfortunately, all the key men working to bring 
} about power generation in so short a time cannot be shown. Nighi 
shifters were in bed and most of those on the job got away so fast 


the photographer couldn’t catch them. The project is reviewed on 
pages 61-65. 


Top man for Idaho Power Co. at the job site is Fred Me- 
Cormick (third from left), assistant to the superintend- 
ent of power plants. Ably assisting him are detail engi- 


neers, left to right, Gailen B. Soule, Gomer Condit and 
M. C. Welsh. 


Keeping things going at the spillway for M-K are, stand- 
ing, left to right: Ray E. Willis, millwright foreman; 
Jack C. Barker and Henry L. Weech, carpentry foremen; 
and John Schell, concrete foreman. Kneeling are Leon D. 


Stoddard, carp. fore., and Willard H. Heasley, labor fore. 


Left: R. C. Lowerie, 
Idaho Power 
resident engineer. 


Right: M-K concrete 
superintendent 


James W. Rutherford. 


Below: standing, left to right: G. M. Zapp, carp. fore.; W. M. Below: standing, left to right: Ray Clayton, carp. fore.; 
Mosher, labor fore.; G. C. Patheal, carp. fore.; Lloyd Condit, Walter A. Caster, labor fore. 3. Roger C. Thomas, carp. shop 
carp. supt.; W. A. Denton and Dean Straw, excav. fore. supt. ; D. C. Thomas, asst. proj. mgr. ; and Wm. A. Abraham- 
Kneeling are Roy J. Rasmussen, elec. supt., and Harry A. son, proj. engr. Kneeling is Roy C. Bassett, pile fore. 


Woodall, excay. supt. 
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On the job at Dugway 


. .. Continued from page 112 


heating, carpentry, electrical and ma- 
sonry work was let on subcontracts. 

Wally Christiansen is construction 
superintendent with Simon Christiansen 
filling the post of project engineer. 
Other members of the firm, Walter and 
Ralph Christiansen are carrying out 
other functions such as purchasing, se- 
curing personnel, and expediting ma- 
terial. 


COx AND COLTHARP, Rangeley, 
Colo. (joint venture), hold a contract 
for sub-grading and placing gravel on 
8 mi. of road and are supplying other 
contractors with aggregates. An easily 
worked pit about 3 mi. from Easy Area 
is their source of material, and they use 
a Pioneer portable plant for the proc- 
essing. They have been manufacturing 
three sizes of gravel and two types of 
sand, for concrete and mortar. Material 
is brought from the pit by tractor and 
scraper and after passing through the 
plant is stockpiled until needed. A Trax- 
cavator is used to load their fleet of 14 
trucks. Other equipment includes three 
Caterpillar blades, Lima 34 shovel, and 
five tractors. 

The operations are under the joint 
direction of Leslie Cox and W. H. Cal- 
tharp, Jr. Harvey Bowers is office man- 
ager. 


JOSEPH K. THAYN, Salt Lake City, 
is currently completing an $853,196 con- 


tract for installation of water and sew- 
erage facilities. The installation includes 
sewage collection system and treatment 
plant with digester, settling tanks and 
appurtenant machinery; and water stor- 
age tanks, distribution system and treat- 
ment works. A $160,937 contract for 
other work was completed by the firm 
last year. 

Wallace Thayn is project manager for 
Joseph K. Thayn at’ Dugway. Noel Gold 
is project engineer and Lowell Brown 
is plumbing superintendent. Jay Erick- 
son and Charles Hindes are carpentry 
and pipe foremen respectively. 


Cal. ELECTRIC €O:, Pocatello, Ida- 
ho, are completing a $310,283 contract 
for an electrical transmission and dis 
tribution system at Dugway. Rex Lan- 
ham is superintendent, with Harry 
Dewey serving as project engineer. Wil- 
lard Issacson is carpentry foreman, and 
Ken McKay line foreman. 


TRIANGLE BUILDING CO., Twin 
Falls, Idaho, is just getting well under- 
way on construction of four buildings in 
Easy Area on a $962,219 contract. Build- 
ings include a hospital, attendants’ 
dormitory, and two other structures. On 
a joint venture with DAVID M. 
SWEENEY they are constructing three 
buildings in Dog Area on a $340,134 
contract. 

John B. Johannesen is general super- 
intendent for both firms at Dugway, 
with F. J. Clark assisting in the post of 
general foreman. R. K. Hawkins is of- 


fice engineer. Other key personnel in- 
clude LeRoy Butt, Vincent Golob and — 
A. O. Radford. 

Other contracts held for work at Dug- 
way include: 


OLOF NELSON CONSTRUCTION 
CO., Logan, Utah, access road con- 
struction, $617,002; M. J. BROCK & 
SONS, INC. and R. J. DAUM CORMe 
STRUCTION CO. (joint ‘ventureyy| 
buildings, Able Area, $1,382,133; TOL- 
BOE & HARLIN CONSTRUCTION 
CO., Salt Lake City, construction in 
Dog and Charlie areas, $1,300,000 
(approx.). 


Work recently completed at Dugway | 
includes: Construction and paving of 
roads and runways, W. W. CLYDE 
CO., Springville, Utah, $1,444,705; In- 
stallation of transformers and switch 
gear, WESTINGHOUSE ELECTRIC | 
CO., $343,731; W%-mi. square grid, | 
WHEELWRIGHT CONSTRUC.- | 
TION CO., $253,230; Phase I rehabalie | 
tation, STOLTE, INC., Oakland, Calif® | 
$277,117; Phase III rehabilitation, 
TOLBOE & HARLIN CONSTRUC- 
TION CO., $117,485; Laboratory re- 
modeling, OLSON CONSTRUCTION 
CO., $128,751; and paving and grading 
Granite Peak road, GERMER, AB- 
BOTT & WALDRON CO., $185,947. 
Much of this work has been finished 
since the many projects were last re- 
viewed in Western Construction. Comple- 
tion dates for the work still under way 
extend well into next year. 


WORTHING! QN-RANSOME 


Bie BRUTE - 
MIXERS 


This line of concrete mixers will take a lot of 
banging around ... yet will turn out the con- 


crete for you—faithfully and fast. 


The 16-S shown is built for the big jobs where you want 
your equipment portable. Look at those features. They add 
up to the fact that this mixer will always come back for more. 


The 11-S, with two or four wheels, is also available. It is 


easily towed, easily turned. 


. Water system—exclusive spiral 
cut-off syphon-type—no rubber 
to deteriorate. 


. One-piece semi-steel drum drive 
gear—machined inside to true 
circle. 


. Skip cable winding shaft 
mounted in self-aligning bear- 
ings—cable is self-equalizing. 


. Automatic clutch knock out and 
brake hold skip in discharge 
position when power loader is 
raised to top. 


5. Skip vibrator speeds discharge 
—and it’s self-cleaning. 


- Water-cooled engine, Radiator 
faces discharge side. Air-cooled 
also available. 


- Solid welded roller sub frame— 
no misalignment of rollers. 


8. Two-piece discharge chute is out 
of way during mixing. 
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A Summary of Bids and Awards 
For Major Projects in the West 
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as Birch & Sons, C. F. Lytle Co., and Green Con- 

©* struction Co., joint venturers, 208 Central Bldg., Seattle, Wash.— 

4 Low bid for surfacing the Girdwood-Anchorage highway, Sec- 

} $8,493,313—Peter Kiewit Sons’ Co., 1300 Aloha St., Seattle, 

+) Wash.—Contract awarded for construction of outside utilities 
at Ladd Air Force Base; by Corps of Engineers. 


°} $1,069,000—Kuney, Johnson Co., 235 9th Ave., Seattle, Wash— 
79 Low bid for construction of Alaskan Communications facilities 
{ pat Fairbanks; by Corps of Engineers. 

4 $183,524—Joe Lundberg Construction Co., 3220 E. Republican 
7 St., Seattle, Wash.—Low bid for construction of a water supply 
v8 dam in Petersburg; by Alaska Public Works, Office of Terri- 


itt tories, Department of Interior. 


| $199,139—Munter Construction Co., 1428 Joseph Vance Bldg., 
=) Seattle, Wash.—Contract awarded for clearing of transmitter 
bf and receiver sites at Elmendorf and Ft. Richardson; by Corps of 
oa Engineers. 

™ $398,854—Valley Construction Co., 7722 Rainier Ave., Seattle, 
©¥ Wash.—Low bid for extension of sewers and water mains in 
F Anchorage; by Alaska Public Works Commission. 

ind Arizona 

¥ $172,641—Wallace & Wallace, P. O. Box 470, Phoenix—Low bid 
“a for construction of the Salt River Valley-Junction F. H. 9, to be 
© 3.3 mi. in length in Gila County, Tonto National Forest; by 
1 Bureau of Public Roads. 


f 


») Alaska 
tion D; by Alaska Road Commission. 


f 
if 


'» California 

St $321,818—J. R. Armstrong, 400 Central Ave., El Cerrito—Con- 
% tract awarded for grading and surfacing 3.6 mi. of State Sign 
© Route 21 between 3.5 mi. south of Danville and Concord, Contra 
% Costa County; by State Division of Highways. 


$1,017,568—Cahill Construction Co., 206 Sansome St., San Fran- 
* cisco—Contract awarded for general construction of Bret Harte 
% School, Hollister and Griffith Sts., San Francisco; by City, De- 
7) partment of Public Works. 


| $1,138,000—Louis C. Dunn, 3101 Wilshire Blvd., Los Angeles— 
© Contract awarded for construction of a l-story, steel aircraft 
a building, Unit 2, El Segundo; by Douglas Aircraft Co., Inc. 


$2,551,228—Fredrickson & Watson Construction Co. and M & K 
Corp., 873 81st Ave., Oakland—Low bid for grading and paving 
3.9 mi. on Eastshore Freeway between Jackson St. and Lewelling 
_ Blvd., and constructing highway separation structures, Alameda 
County; by State Division of Highways. 


| $2,381,815—Griffith Co., 1060 S. Broadway, Los Angeles—Con- 
| tract awarded for construction of a state highway in Los Angeles 
County, on Ramona Freeway, between 8th St. and .1 mi. east 
of Jackson Ave., about 1.7 mi. long, to be graded and paved with 
portland cement concrete and 4 bridges and a pedestrian under- 
/ crossing to be constructed to provide a 6-lane divided highway 
with frontage roads; by State Division of Highways. 


$3,040,415—Gunther & Shirley Co., 714 W. Olympic Blvd., Los 
Angeles—Contract awarded for construction of aircraft main- 
tenance hangar, Miramar; by Eleventh Naval District. 


$88 1,730—Lowrie Paving Co., Inc., 1755 Evans Ave., San Fran- 
cisco—Contract awarded for paving aprons, taxiways and miscel- 
laneous work at San Francisco Airport; by Public Utilities Com- 
mission. 


$277,850—McGuire & Hester, 796-66th Ave., Oakland—Low bid 
for construction of the West Central drainage project in San 
Mateo; by City of San Mateo. 

$1,160,099—Oberg Bros. Construction Co., Box 640, Inglewood 


—Low bid for construction of a state highway in Los Angeles 
County, on Harbor Freeway at 7th, 8th and 9th Sts. in Los An- 
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~ SANTA CLARA, CAL. 
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STEEL TANKS 


by 
PITTSBURGH 
-DES MOINES 


Every advantage of elevated water storage is 
provided by Pittsburgh-Des Moines Elevated Steel 
Tanks—uniform pressures, ample supply, lower 
pumping costs, dependable fire protection—plus 
sound engineering, fine workmanship, expert 
erection, a responsible guarantee of satisfaction. 
Let us consult on your water storage needs, 
and detail the many Pittsburgh-Des Moines tank 
types and capacities available to serve you. 


PITTSBURGH » DES MOINES STEEL CO. 


Plants at SANTA CLARA, PITTSBURGH, and DES MOINES 


Sales Offices at: 
. 627 Alviso Road SEATTLE . . . . 928 Lane Street 
PITTSBURGH . . . . 3420 Neville Island DES MOINES . 921 Tuttle Street 
NEWYORK . . . Room 919, 270 Broadway DALLAS . 1225 Praetorian Bldg. 
- CHICAGO, 1224 First National Bank Building 
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Save Manpower- 


with ONAN 


ELECTRIC PLANTS 


Use cost-cutting electrical tools on every job from start 
to finish, even where highline power is not available. 
Lightweight, heavy-duty Onan Electric Plants supply 
plug-in electricity anywhere for power saws, pipe- 
threaders, drills, planers, vibrators, repair-shop tools, 
other motor-driven equipment and lights. Lightweight, 
air-cooled models: 400 to 5,000 watts. Water-cooled 
plants to 35,000 watts. 


ONE-CYLINDER 
MO DEL S—Lightweight, 
heavy-duty air-cooled. 
400 to 1,000 watts A.C.— 
750 to 1,500 watts D.C. 


Prowse & s1oHT 
oR EVERY NEED 
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A MODEL FOR EVERY CONSTRUCTION JOB 


TWO-CYLINDER 
MODEL S—Horizontally- 
opposed air-cooled, 1,500 
and 3,000 watts A.C.— 
2,000 and 5,000 watts D.C. 


(Washington & Alaska) 


ER-COOLED 
ELS — 5,000 to 
0 watts, A.C, Power- 
ed by heavy-duty industrial 
gasoline engines, 


oO, 
Soa 


FREMONT ELECTRIC CO. 


744 .N. 34th St., Seattle, Washington 


(Oregon) 

NELSON EQUIPMENT CO. 
521 S.E. McLoughlin Blyd., Portland 2, Oregon 
(California & Nevada) 
ETS-HOKIN & GALVAN 


551 Mission St., San Francisco, Calif, 
218 No. Ayalon Blvd., Wilmington, Calif, 


geles, and 6 reinforced concrete box girder and slab bridges to 
be constructed along with the grading and paving of city streets; 
by State Division of Highways. | 


$526,731—Oswald Bros., 366 E. 58th St., Los Angeles—Contract 
awarded for construction of a state highway in Los Angeles 
County on Hawthorne Ave. between 174th St. and 137th St... 
about 2.5 mi. in length to be graded and surfaced with plant- 
mixed surfacing; by State Division of Highways. | 


$1,618,800—J. A. Payton and Bent Construction Co., 5359 Valley 
Blvd., Los Angeles—Contract awarded for construction of a. 
state highway in San Diego County, between Buena Vista | 
Lagoon and 4 mi. south of Mission Ave. in Oceanside, about 
21 mi. in length to be graded and paved with portland cement 
concrete and a reinforced concrete bridge and grade separation | 
structures to be constructed; by State Division of Highways. | 


$1,056,885—A. G. Raisch and Lew Jones Construction Co., Pi: | 
Box 458, San Rafael—Contract awarded for construction of high- | 
way ramps, a frontage road, and highway roadbeds; widening an | 
existing reinforcéd concrete bridge and installing highway light- | 
ing facilities on U. S. 101 between Myrtle Ave. in San Rafael and | 
California Park Overhead; by State Division of Highways. | 


$343,507—R. P. Shea Co., P. O. Box 218, Indio—Low bid for | 
construction of a state highway in Imperial County, across New |} 
River, at Seeley, a steel stringer bridge to be constructed and | 
approaches to be graded and surfaced; by State Division of High- | 
ways. 


$543,017—H. W. Ruby, 2851 Northrup Ave., Sacramento—Low |} 
bid for construction of 13 bridges and approaches at various loca- | 
tions on U. S. 99 between Oroville Wye and 0.3 mi. south of | 
Chico, Butte County; by State Division of Highways. 


$1,025,281—Carl N. Swenson, Inc., 1095 Stockton Ave., San Jose | 
—Contract awarded for construction of foundations for a super-. 
sonic wind tunnel at Moffett Field; by National Advisory Com-| 
mittee for Aeronautics Ames Laboratory. 


$3,500,000—Swinerton & Walberg Co., 225 Bush St., San Fran-. 
cisco—Contract awarded for construction of a paper converting | 
plant in San Leandro. ($3,500,000 includes the construction of 
the plant and the equipment to be installed); by Crown Zeller- 
bach Corp. 


$192,881—C. B. Tuttle Co., 268 Belmont Ave., Long Beach—- 
Low bid for construction of a state highway in San Bernardino « 
County, between Barstow and Amboy, 48 timber trestle bridges | 
to be redecked with reinforced concrete slabs, plank floors and‘ 
plant-mixed surfacing; by State Division of Highways. 


$3,661,000—Ford J. Twaits Co., 449 S. Beaudry St., Los Angeles, : 
Morrison-Knudsen Co., Inc., 411 W. 5th St., Los Angeles, and: 
Macco Corp., 14409 S. Paramount Blvd., Paramount—Low bid: 
for construction of launching facilities and miscellaneous build-. 
ings, Point Mugu; by U. S. Naval Air Missile Test Center. 


$646,206—United Concrete Pipe Corp., Box 425, Baldwin Park! 
—Low bid for grading 3.3 mi. of roadbed for a 4-lane divided: 
highway on the West Sacramento Freeway, between Yolo: 
Causeway and 0.8 mi. west of Tower Bridge across the Sacra-. 
mento River at Sacramento; by State Division of Highways. 


$729,505—E. L. Yeager, P. O. Box 87, Riverside—Low bid for: 
construction of a state highway between Antelope Rd. and Rte.: 
64, about 10.5 mi. in length, to be graded, imported base material: 
to be placed and a portion to be cement treated and surfaced: 
with plant-mixed surfacing; by State Division of Highways. 


Colorado 


$825,279—Adler Construction Co., P. O. Box 595, Loveland— 
Low bid for construction of Rattlesnake Dam, Estes Park-Foot-: 
hills Power Aqueduct, Colorado-Big Thompson Project; by: 
Bureau of Reclamation. 


$194,416—Brown Construction Co., 17 Belle Aire Rd., Colorado} 
Springs—Low bid for construction of a state highway between 
Rio Blanco and Rifle on State Highway 13, Garfield County, to} 
be 6.4 mi, in length; by State Highway Department. | 


$240,000—C. L. Hubner Co., 4000 York St., Denver—Low bidi 
for construction of the Marvine-Phippsburg route in Rio Blanco} 
County, White River National Forest, to be graded 26 ft. withl 
base surfacing of 22 ft.; by Bureau of Public Roads. 


$160,653—James B. Kenney, Inc., 3233 Osage St., Denver—Low 
bid for construction of a state highway in Aurora, east from the 
Ki. city limits of Denver on State Highway 8 in Adams and 
Arapahoe counties, to be 1.1 mi. in length including gradation 
structures and asphalt paving; by State Highway Department. 


$1,023,000—A. A. & E. B. Jones, 682 Wyandot St., Denver— 
Contract awarded for general construction of a 2-story, brick! 
Merrill Junior High School, Denver; by School District 1 
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bh $103,781—San Ore Construction Co., McPherson, Kansas—Low 
)) bid for construction of a state highway from south city limits, 
' Burlington, south on State Highway 51 in Kit Carson County, 
i } to be 5.4 mi. of stabilization structures and oil process surfacing; 
‘7 by State Highway Department. 


| Idaho 


» $119,950—Goodwin Construction Co., Hopkins Bldg., Box 791, 
Blackfoot—Contract awarded for construction of a 278-ft. bridge 
and approaches on 0.6 mi. of the Ora Rd. west of Ashton in Fre- 
mont County; by State Department of Highways. 


| Montana 


$614,682—Stanley H. Arkwright, Inc., 1200 Sixth Ave., Billings 
)» —Contract awarded for construction of Pompey’s Pillar-Hysham 
») highway in Yellowstone County, to be 11.9 mi. of grading, gravel 
surfacing, plant-mixed oil and small drainage structures; by 
State Highway Commission. 


$748,463—S. Birch & Sons Construction Co., McLaughlin-Lane 
Co., joint venturers, 314 Ford Bldg., Great Falls—Low bid for 
construction of an aircraft refueling system and additions to bulk 
' fuel storage at Great Falls Air Force Base; by Corps of Engi- 
neers. 


$402,051—Glenn Geery, Inc., 302 Wilma Bldg., Missoula—Con- 
' tract awarded for construction of the Garrison-Northwest sec- 
tion of the Bearmouth-Deer Lodge Rd. in Powell County; to be 
6.3 mi. of grading, gravel surfacing and bituminous surface treat- 
ment and draining; by State Highway Commission. 


$537,945—Peter Kiewit Sons’ Co., P. O. Box 875, Sheridan, Wyo. 
—Low bid for grading and surfacing roads in Roosevelt County; 
by State Highway Commission. 


» $340,503—Albert Lalonde Co., Sydney—Contract awarded for 
construction of the Glasgow-Opheim highway in Valley County, 
to be 11.1 mi. grading, gravel surfacing, road-mixed oil, and small 
drainage structures; by State Highway Commission. 


$116,639—McKinnon-Decker Co., 1520 Hauser St., Helena— 
Contract awarded for construction on the Ledger-East and West 
- Road in Pondera County; to be 6.5 mi. of grading, gravel surfac- 
» ing and small drainage structures; by State Highway Commis- 
| sion. 


@ Alligator V-Belt Fasteners and open-end (long 
length) V-belting in rolls will enable you to make 
up multiple V-belt drives for a wide variety of 
applications. 
Available for B, C and D sizes of V-belting. 
Not to be used for repairing endless cord V-belts. 
Bulletin V-211 will give you complete details, 
A copy mailed on request. 


Order from your supply house 


FLEXIBLE STEEL LACING COMPANY 
4707 Lexington St., Chicago 44, Ill, 


Also sole manufacturers of Alligator Steel Belt Lacing for flat 
conveyor and transmission belts and FLEXCO Belt Fasteners 
and Rip Plates for fastening and sepairing conveyor. belts. 
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SNOW HEAVY DUTY 
INDUSTRIAL GATES 


Gates manufactured in sizes up to 72” by 72”. 


Designs in all cast-iron specifications. 


All products 
‘‘Parkerized”’ 
for 
prevention 
of rust 
and 
corrosion, 


For Many Industrial Uses 


Cotton Mills 

Paper Mills 
Chemical Plants 

Oil Refineries 
Atomic Bomb Plants 
Dam Sites 


Sewage Disposal Plants 
Bureau of Reclamation 
Bureau of Fish and Game 
Flood Control Systems 
Highway Control 


Our Engineering Service is available to assist you with 
your problems. We will be pleased to help you and to 
quote on any type of water controlling equipment. 


SNOW IRRIGATION SUPPLY CO. 


(Div. of Bardco Mfg. & Sales Co.) 
2437 EAST 24th STREET, LOS ANGELES, CALIFORNIA 
AERA RET Se ee eS 
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OVE IT HERE! MOVE IT THERE!...the 


| MURPHY Portable | 
I CONTRACTOR'S SCALE | 


TO 
BE MOVED 
AS ONE 
UNIT! 


Capacity Platform 
20-Ton 20’ x 9’ 
30-Tan 24’ x 9’ 
40,50-Ton 34’x9’ 


Other capacities and 
platform sizes built 
to suit. 


GOES Anywhere! 
: i REE 


This rugged, all-steel, heavy duty scale is a proven time saver 
and money saver for contractors, road builders, and material 
handlers! Scale can be hauled completely assembled by 
simply removing tip end of transverse lever at bolted splice and 
tightening hold down bolts (see photo). No dismantling or 
reassembling! No wasted motion in moving from job to job! 


WRITE TODAY FOR ILLUSTRA- 
TED LITERATURE AND PRICES! 


L. R. MURPHY CO. 


DEPT. W 


Designers and Manufacturers 


1610 No. C Street 


Sacramento, California 
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“LUBRIPLATE Prevented 


Parts Replacements and Tie-ups” 


se 5 
LUBRICA 


TON 


DEALERS EVERYWHERE, consult your Classified Telephone Book 


After clearing 500 acres of 
salt marsh for the Leslie Salt 
Company, J. O. Archibald, 
contractor of Redwood City, 
California said, ‘‘LUBRI- 
PLATE kept equipment roll- 
ing in mud, muck and water.” 
You may never have an earth- 
moving job like this to do, 
but if you turn a wheel in any 
industry, you can profit by 
Mr. Archibald’s experience. 


1. LUBRIPLATE reduces 
friction and wear 


2. LUBRIPLATE prevents 
rust and corrosion 


3. LUBRIPLATE is eco- 
nomical to use 


Write today for case histories 
of savings made through the 
use of LUBRIPLATE in 
your industry. 


LUBRIPLATE DIVISION 
Fiske Brothers Refining Co. 
Newark 5, N.J.Toledo5,Ohio 


The Dutteren?” 
WWERICANT! 


$198,448—McKinnon-Decker Co., 1520 Hauser St., Helena—_ 
Contract awarded for construction on the Drummond-Lelmville 
Rd., Powell County; to be 6.8 mi. of grading, gravel surfacing 
and small drainage structures; by State Highway Commission, } 


$205,001—McKinnon-Decker Co., 1520 Hauser St., Helena—, 
Contract awarded for construction of the Garrison-Northwest | 
section of the Bearmouth-Deer Lodge Rd. in Powell County, ; 
to be 2.0 mi. in length; by State Highway Commission. 


$117,903—G. E. Marshall, P. O. Box 217, Melstone—Contract | 
awarded for construction of the Glendive-Richey highway in | 
Dawson County, to be 10 mi. of grading, gravel surfacing and | 
the construction of small drainage structures; by State Highway \ 
Commission. 


Nevada 


$530,136—Isbell Construction Co., P. O. Box 2351, Reno—Con- | 
tract awarded for construction of a portion of the State Highway 5 
System in Washoe County, from Sparks to Vista, to be 3.1 mi. j 
in length; by State.Department of Highways. | 


New Mexico 


$118,655—Brown Construction Co., P. O. Box 1479, Albuquerque | 
—Contract awarded for construction of a highway in Hidalgo | 
County on the Lordsburg-Animas Rd., to be 9.1 mi. in length; by } 
State Highway Department. 


$288,094 Brown Construction Co., P. O. Box 1479, Albuquerque | 
—Contract awarded for construction of a highway in Eddy | 
County along the Artesia-Carlsbad Rd., to be 3.2 mi. in length; | 
by State Highway Department. | 


$125,195—G. I. Martin, 520 Tulane, Albuquerque—Contract | 
awarded for construction of a highway in Chaves County north- . 
east of Roswell to be 4.0 mi. in length; by State Highway Depart- | 
ment. 


$316,221—G. I. Martin, 520 Tulane, Albuquerque—Contract ° 
awarded for construction of a highway in San Juan County,’ 
along the Bloomfield-Blanco Rd., to be 6.4 mi. in length; by § 
State Highway Department. 


$308,837—D. D. Skousen, 201 Springer Bldg., Albuquerque— - 
Contract awarded for construction of a state highway in Colfax : 
County on the Springer-Colmor Rd., to be 6.2 mi. in length; by 1 
State Highway Department. 


Oregon 


$1,821,465—Guy F. Atkinson Co., 806 Cascade Bldg., Portland—. 
Low bid for grading and paving the Wygant Park-Hood River | 
section, Hood River County; by State Highway Commission. 


$669,982—Berke Brothers, 7923 N.E. Halsy, Portland—Low bid: 
for construction of the Reedsport-Winchester Bay section of 
the Oregon Coast Highway, to be 3.7 mi. of grading and paving; 
by State Highway Commission. 


$203,433—Excavators, Inc., 621 Ninth St. N., Seattle—Low bid ¢ 
for construction of bridges and access roads, Columbia-Olympia | 
line, Marion County; by Bonneville Power Administration. 


$1,447,754—-Gibbons & Reed Co., 259 W. 3d South St., Salt Lake | 
City, Utah—Low bid for grading and paving the Gorton Creek- 
Warren Creek section of the Columbia River Highway; by State | 
Highway Commission. 


$848,815—Gibbons & Reed Co., 259 W. 3d South St., Salt Lake | 
City, Utah—Low bid for grading and paving of the Warren) 
Creek-Viento section of the Columbia River Highway, along 1.84 
mi.; by State Highway Commission. 


$452,383—R. A. Heintz Construction Co., 211 N.E. Columbia: 
Blyd., Portland—Low bid for grading and cinder surfacing of| 
12.2 mi. of the Rocky Creek-Wocus Marsh section of the Kla-| 
math Lake Secondary Highway; by State Highway Commission. | 


$689,468—R. A. Heintz Construction Co., 211 N.E. Columbia 
Blvd., Portland—Low bid for construction of the Gilchrist-| 
Willamette Junction unit of the Lapine-Diamond Lake Junction| 
section of The Dalles-California Highway, about 14 mi. south of 
Lapine, including 12.4 mi. of grading and 12.4 mi. of paving, plus 
construction of 100-ft. reinforced concrete logging road separa-| 
tion structures; by State Highway Commission. 


$238,645—Heavy Hauling Co., Astoria—Low bid for grading 
and paving along 2.1 mi. of the Bay City-Tillamook highway in 
Tillamook County; by State Highway Commission. 


$361,905—Power City Electric Co., N. 920 Howard St., Spokane, 
Wash.—Contract awarded for construction of Bandon-Port 
Orford and Port Orford-Gold Beach 115-ky. line, Coos and 
Curry counties; by Bonneville Power Administration. 
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 $294,565—Gibbons & Reed Co., 259 W. 3rd So., Salt Lake City— 
»9 Low bid for construction on State Route No. 48, Midvale- 
Copperton, Salt Lake County, to be 9.4 mi. in length, road-mixed 
| bituminous surfacing applied; by State Road Commission. 


) $1,058,950—Olson Construction Co., P.O. Box 89, Salt Lake City 
}—Contract awarded for general construction of a senior high 
school in Granite Park, Salt Lake City; by Granite School Dis- 
doP trict. 


!7 $181,829—Parson & Fife Construction Co., Box 563, Brigham 
i City—Contract awarded for construction on U. S. 91, Riverdale- 
fsa Grant Ave., in Weber County, to be 1.0 mi. long with 3-in. plant- 
»mixed bituminous surfacing on a concrete base; by State Road 
+9 Commission. 


1} $1,353,107—G, A. Whitmeyer & Sons Co., P. O. Box 857, Ogden 
_| —Low bid for the general construction division work of a high 
5% school in Ogden; by Board of Education. 


ait construction of the Richfield-Vermillion highway in Sevier 
' County, to be 6.4 mi. in length; by State Road Commission. 


§ Centralia south, Lewis County, to be 2.4 mi. in length; by State 
>» Department of Highways. 


~~ $159,287—Fiorito Co., 844 W. 48th St., Seattle—Contract 
#8 awarded for construction on Primary State Highway No. 2, 
%) Mercer Island Grade Separation, King County, to be .3 mi. in 
a length; by State Department of Highways. 


$260,023—The Harrison Bros. Co., 225 Wakefield Dr., Tacoma— 
m9 Contract awarded for construction on Primary State Highway 


@ No. 5, Alder to Elbe, Pierce County, to be 5 mi. in length; by 
* State Department of Highways. 


©! $237,439—Intermountain Plumbing Co. and Henry L. Horn, 
5), Moses Lake—Low bid for construction of a lateral system west 
) of Connell in the Columbia Basin Project; by Bureau of Recla- 
's mation. 

+. $1,467,865—Peter Kiewit Sons’ Co., 1300 Aloha St., Seattle—Low 
bid for construction of Pasco levees along the left bank of the 
Columbia River in the vicinity of Pasco, Franklin County, to be 
approximately 6 mi. in length; by Corps of Engineers. 


T 
4 $278,781—Long Construction Co., Inc., Box 1291, Billings—Low 
Pl 
i | 
1 


. 


bid for Lake Lenore pumping plants Nos. 1 and 2 and intake and 
i} connecting channels, Columbia Basin Project; by Bureau of Rec- 
lamation. 
OF $501,225—Osberg Construction Co., 1132 N. 128th St., Seattle— 
‘). Low bid for clearing Ross Reservoir in Seattle; by City of 
f Seattle. 
) $406,768—C. E. Oneal, P. O. Box 270, Ellensburg—Contract 
awarded for construction of Primary State Highway No. 2, 
4 Snoqualmie Pass to Hyak, King and Kittitas counties, to be 
| 2.5 mi. long; by State Department of Highways. 
j $263,006—Strong & Macdonald, Inc., 4045 Ruston Way, Tacoma 
| —Contract awarded for construction on Primary State Highway 
' No. 5, Fern Gap north, Lewis County, to be 1.5 mi. in length; by 
| State Department of Highways. 


| $1,884,787—United Concrete Pipe Corp., P. O. Box 425, Baldwin 
J 


Park, Calif.—Low bid for construction of irrigation canals for 
- Block 49 southwest of Othello. Job includes construction of ap- 
proximately 46 mi. of unlined irrigation ditches, nearly 16 mi. of 
, concrete-lined laterals, and approximately 6 mi. of 12- to 42-in. 
+» precast concrete pipe lines, Columbia Basin Project; by Bureau 
of Reclamation. 
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Weyerhaeuser 


TIMBER TRUSSES 


and other structural wood products 


WEYERHAEUSER’S Fabricating Department offers a 
complete service in factory-made structural wood prod- 
ucts, engineered for light or heavy timber construction. 

Ready-to-use structural products, including hardware, 
are shipped as complete units. They are easily, quickly 
and economically assembled on the job with regular 
local crews. 


Weyerhaeuser manufactures structural framing mem- 
bers for wall and roof systems—trusses, columns, girders 

. . arch centering . . . bridges, box culverts, retaining 
walls . . . framework for factories and warehouses. . . 
church trusses. 

Here is a service upon which you can depend for 
prompt delivery of required structural wood products. 
Write, wire or phone for complete details and catalog. 


WEYERHAEUSER 


SALES COMPANY 


Address nearest Office or Representative 


SEATTLE * TACOMA * SPOKANE + WALLA WALLA 
SAN FRANCISCO + LOS ANGELES 


Billings, Montana.......E. G. Braa, 808 North 32nd Street 
Denver, Colorado...... E. W. Wotring, 645 Krameria Street 
Salt Lake City, Utah.......... L. A. Polly, P. O. Box 57 (10) 


Phoenix, Arizona. .Edward Rowlands, 715 W. Latham Street 
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SUPERVISING THE JOBS... 


. .. Continued from page 110 


foremen, E. L. Ferguson is steel fore- 
man and Bill Thornton is ground fore- 
man on the $1,500,000 Bureau of Recla- 
mation project. 

A cf nA 


Construction of an electrical service 
building at Hoover Dam, Boulder City, 
Nev., is being supervised by Tex Gineski 
for Elliott & Gist. George M. Olsen is 
carpenter foreman, C. S. McCullough is 
labor foreman along with George W. 
Brown, and Jess Hoops is general fore- 
man on the Bureau of Reclamation proj- 
ect. 

cf 7f t 


Construction of a bridge over the 
Sioux River, between Lincoln County, 
S. Dak., and Sioux County, Iowa, is be- 
ing supervised by A. Miller. C. Bidwell 
is project manager for Dave Gustafson 
& Co., Inc., on the $87,449 project for 
the S. Dak. State Highway Commission. 


of > f Y 


Construction of Greenback Lane from 
Orangevale to Folsom, in Sacramento 
County, Calif., is under the supervision 
of Rudy Klotz. Mike Hothman is assist- 
ant superintendent for J. R. Reeves, con- 
tractor. J. R. Reeves has Bill Herzog in 
charge of railroad and road construction 
for the new Proctor & Gamble plant in 
Sacramento. 

vf of 5 


Ernest Lunstad is general superin- 
tendent for Gyrion Construction Co. on 
the erection of the Trinity Lutheran 
Church and Parsonage in Kalispell, 
Mont. Fred Gyrion, Sr. is project man- 
ager on the $87,594 job. 


oA A y 


Construction of 24.5 mi. of road along 
the upper half of the 34 mi. long Hungry 
Horse Reservoir is being supervised by 
Fred Hoops for the Hoops Construction 
Co. Joe Akins is grade foreman, D. W. 
Brimhall and Jack Purcell are in charge 
of clearing and Tom M. Dunn is job 
engineer. 

ee ee, 

Building construction for the Mon- 
tana State College in Bozeman is being 
supervised by Robert Corrigan for I. M. 
Johnson, contractor. The contract price 
is $63,878. 


of if of 


On the John J. Swigart Co. job on 
State Highway 99 at Indio, Calif., now 
nearing completion, “Duke” Jones is 
general superintendent and W. H. Irwin 
project manager. 


of 7? of 


Thomas Paul is directing all opera- 
tions for Peter Kiewit Sons’ Co. on the 
March Field air strips contract at River- 
side, Calif. Herb Studer is project man- 
ager, assisted by John Alltucker. The 
following superintendents are on the 
job: dirt, Lonnie Lawler; asphalt, Tom 
Kelly; utility, Ed Olcott; street, Homer 
Olson; concrete, Clark Tope. S. J. Han- 
by is master mechanic. Gill Purdy is 
office engineer; Bill Roche, field engi- 
neer and Paul Eller, planning engineer. 

Continued on page 122 
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Selected Bid Abstracts tor Typical Western Project : 
| 


Tunnel . - 


penstock, dam alterations, gate installation for Eklutna Tunnel 


Intake structure, excavation, concrete and steel placement, 


Alaska—Eklutna Project—Bureau of Reclamation. Palmer Constructors (Morrison-Knudsen Co., Inc. 
Peter Kiewit Sons’ Co. and Coker Construction Co.,*joint venturers) with a bid of $17,348,865 (Schedule 1); 


and $16,419,440 (Schedule 2), were low for construction of Eklutna Tunnel. Work includes jexcavation and 
disposal of deposits on the lake bottom of material ‘‘A’”’ which overlays deposits material “B” ; 1 
of trashrack, transition, and bulkhead sections of intake structure, including the necessary excavation ; 
furnishing and placing a sand and gravel subbase, furnishing and placing sand and gravel backfill; construc 


constructio. 


tion and installation of a 9-ft. diameter precast conduit, including the necessary excavation; furnishing an 
placing a sand and gravel subbase; furnishing and placing sand and gravel backfill; construction of a 9-ft 
internal diameter concrete-lined tunnel; construction of a 9-ft. diameter concrete gate shaft; constructio 
of a concrete surge tank, 30 ft. in internal diameter ; construction of a penstock tunnel and installation of 
steel penstock varying from 7-ft. 6-in. inside diameter to 6-ft. inside diameter; alternations to existin 
Eklutna Dam, including earthwork, riprap, sheet piling, and repairing existing timber trestle. Unit prices) 
were as follows: 


(Gl) PRalmens@ons triuctors ii sscces eee se $17,348,865 (3) The Utah Construction Co............. $19,249,774) 
16,419,440 17,052,570) 

(2) Grafe-Callahan Construction Co., (4) Wm, A. Smith Contracting Co. of 
Rhodes-Shofner Construction Co., Missouri, Brown and Root, Inc.....$22,586,72&% 
Miri Ge GOrdOn fstces-ce eee neces $17,776,596 19,348,70C 
16,391,192 (5). Engineer’s estimate. nope $18,175,56% 
15,687,384 


7 Grout pipes 03 directed 


UNSUPPORTED 
TUNNEL SECTION 


205,000 


SCHEDULE NO. 


---Circuler hoops. 


Stogger /ops a3 BSS 
directed. Longit bors oS 
\ 


cu. yd. excav., open cut, for inlet, first 205,000 
cu. yd 


Lump sum, constr. and installing intake bulkhead section...... 


225 
711.5 


21,000 
920 
5,700 
82,500 
3,600 
200 
1,000 
1,415,000 
615 
11,800 
10,000 


2,500 
7,500 
25,000 
100 


600 
200 


100 


390 
1,235 
25,610 
3,450 
52,280 
5,651,000 
1,281,000 
24,000 


41,000 
21,000 
2,250 


14,000 


lin. ft. furn. and install. 9-ft. diam. precast conduit 
lin. ft. constr. tunnel betw. Sta. 20-++00 and Sta. 
27+11.50 
. excay., in open cut, for gate shaft . 
Wexcay,. Lotisate slattrsstsc eee 
. excayv. for surge tank .. 
. excay., in tunnel 
cu. . excay. in inclined penstock tunnel 
cu. . excav. for tunnel enlargement 
cu. yd. backfill about intake struct. ......... 
lb. furn. and installing perm. steel tunnel supports 
M.b.m. furn. and erect. perm. timbering in tunnel 
lin. ft. furn. and installing tunnel roof support bolts 
lin. ft. drilling feeler or pilot holes ahead of tunnel 
excavation 
EiaicicilanS RSTO ULeOLeS ecreeetcen Cmneanets cen feneee 
Ib. furn. and placing grout pipes and connections.... 
Clin tb PLESSULE PT OULII wal remake erect are eeestee sere 
M. gal. pumping first 100 million gal. of drainage 
water from tunnel at amy rate. ....cc.cccccccccccense 
M. gal. pumping drainage water from tunnel at the 
rate of 0 to 2 million gal. per 24 hr. .................... 
M. gal. pumping drainage water from tunnel at the 
rate of 2 million and 1 gal. to 4 million gal. per 
PAE Nan 9 POR ROPENE eee Tee Rett CAMBER? ee eee eth 
M. gal. pumping drainage water from tunnel at the 
rate of over 4 million gal. per 24 hr, 
yd. concrete in gate shaft 
cu. yd. concrete in surge tank ..... 
cu. yd. concrete in tunnel lining . 
cu. yd. concrete around penstock .. 
bbl. furn, and handling cement .... 
Ib. furn. and placing reinf. bars . 
Ibs. installing petistocksger =. s-vereee tees aes 
Ib. installing frames and guides for bulkhead and 
fixed-wheel gates and hoist support beams 
Ib. installing fixed-wheel and bulkhead gates.......... 
Ib. installing fixed-wheel and bulkhead gate hoists 
Ib. installing apparatus and piping for bulkhead 
and fixed-wheeligategm en cescne erreurs ee ee 
lb. installing gate shaft and surge tank metalwork 


cu, 
cu. 
cu. 
cu. 


lin. 


cu, 


Expansion derice-——"" 1 


---7++--Timber spreaders to be. 
removed before 
plocing concrete. 


Stee! plotes 


~~ 


~ Groot pipes a3 directed. 


Su D0 roof support 


directed 


Tie bolts 


\é 
-Circular hoops. 


Stogger flops 


es directed. 


(1) 
3.00 
60 


~ $150,000 


120.00 


$5,000 
100.00 


100.00 
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(2) 
2.20 


-80 
$180,000 
$71,500 
$50,000 
$1,092 


$1,092 
7.20 


TYPE ? — 
SUPPORTED TUNNEL SECTIONS 


(3) 
5.50 


1.00 
$310,000 
$95,000 
$70,000 
$2,000 


$1,774 
1.00 


S125 
os Directed. 


1—TUNNEL WITH INTAKE AT ELEVATION 794.00 


(4) 
2.25 


1.15 
$750,000 
$750,000 
$700,000 

$3,000 


$3,000 
2.75 


anchor bolts in 4 Mabie, & 
holes. Length ond 
spocing of bolls o3 


44 ~-Circulor hoops. 
er ops 


$2,504 


$3,350 
ne 
115.01 
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SS eA 


See 


Pen 


UNIT BID PRICES : conrinueD : 


750 lin. ft. furn. and driving timber piles - 
Lump sum, moving deck of existing trestle ..... 


gg 122,000 


208,000 


9,300 


i 10,000 


ia 


2,500 
7,500 
25,000 
100 
600 
200 
100 


230 


{ 130 


1,150 
25,370 

3,610 
52,320 


? 4,990,000 


1,469,000 
5 
24,000 


| 
| 


Ib. 


sq. ft. furn. and installing steel swinging door. 


lin 


furn. and erecting structural steel in surge tank 
ELKO SS ae en ee ee. Oe eee ee, ie. 2 


. ft. placing rubber water stop .................-.-..-.-- 2 


cu. yd. excay., stripping borrow areas and surfaces 


cu 
cu 


cu. 


Ib. 


. yd. excayv. for gate shaft 


. yd. excav. for tunnel enlargement . 


Orecammembank Trent oes, cee cce oes sececas sec ecee ces eccene 


. yd. excav., open cut, for inlet channel .............. 
. yd. excav., open cut, for intake struct., inlet 
conduit, tunnel intake portal, and gate shaft .... 


. yd. excav. for surge tank .. 
Re VC em eC UV pms UUINM GLY acne prersee merece eee 
. yd. excav. in inclined penstock tunnel 


. yd. backfill over inlet conduit .......... ee 
yd. backfill about intake structure ..............--... 
furn. and installing perm. steel tunnel supports 


M.b.m. furn. and erect. perm. timbering in tunnel 
lin. ft. furn. and installing tunnel roof support bolts 
lin. ft. drilling feeler or pilot holes ahead of tunnel 


CC A Ve ere a a ote ree Dewecinrp oemae Senn ee semen nee 


lin eheeeiling: wrout holes) <8 fe 502" .. Ook. -.2.3eecs 


Ib. 


cu. 


M 


cu. 
cu. 
cu. 
cu. 


cu 
bb 
Ib. 
lb. 


M.b.m. furn. and erect. timber in trash 


Ib. 


furn. and placing grout pipes and connections.. 
PEED LESSUKE TOUTING, ce. e oactlee sel tecotes we ccancsbapsscces 


. gal. pumping first 100 million gallons of drain- 
M. 
M. 
M. 


age water from tunnel at any rate ................-..... 
gal. pumping drainage water from tunnel at the 
rate of Ojto 2 million gal. per 24 hr. <................ 
gal. pumping water from tunnel at the rate of 
2 million and 1 gal. to 4 million gals. per 24 hr. 
gal. pumping drainage water from tunnel at the 
rate of over 4 million gal. per 24 hr.................... 
yd. cone. in intake struct. and inlet conduit...... 
yd. concrete in gate shaft ee. 
yd. concrete in surge tank ..... 
yd. concrete in tunnel lining . 
. yd. concrete around penstock . 
1. furn. and handling cement ..... 
furn. and placing reinf. bars = 
installing steel penstock ................ fee ae 
ck struct. 
installing frames and guides for bulkhead and 
fixed-wheel gates and hoist support beams........ 


. installing fixed-wheel and bulkhead gates.......... 
. installing fixed-wheel and bulkhead gate hoists 
. installing control apparatus and piping for bulk- 


head and fixed-wheel gates -.....--.....220.-.221:-2--------+ 


. installing gate shaft and surge tank metalwork 
. furn. and erect. struct’! steel in surge tank roof 
. ft. furn. and installing steel swinging door........ 


Fy) 376 lap al 0 0 0 ae Se a rare 2s 
nit. placing, rubber water stop) .2:i22 eee 


50 51 
15.00 50.00 
5.00 4.40 
4.00 8.35 
2.00 9.50 
5.00 20.00 
10.00 8.85 
$12,000 $23,600 ¢ 
5.00 10.85 


: 0 
$7,480 $19,000 $10,700 
SCHEDULE NO. 2—TUNNEL WITH INTAKE AT ELEVATION 842.68 


2.00 


5.00 
400.00 


1.00 


4.00 
200.00 


1.20 
6.00 
5.00 


5.00 
5.00 
8.00 
10.00 


15,000 $20,000 


0 


1.10 


3.00 
174.00 
82.50 
87.55 
257.00 
119.00 
3.50 
3.50 
51 
630.00 
5.00 


3.00 
3:95 
2.00 
6.00 


$2,000 
158.50 
158.50 


158.50 
266.00 
266.00 
173.00 
80.20 
67.00 
15.30 
-362 
299 
700.00 


metalwork, access shafts on Cachuma Project 


10.00 
$5,000 


2.50 
3.00 


200.00 
18.00 


Sheffield Tunnel excavation, tunnel supperts, concrete, grout, 


32 
15.00 
4.40 


2.00 
1295 
6.00 
7.50 


$12,000 


California—Cachuma Project—Bureau of Reclamation. A. J. Cheff Construction Co., Seattle, Wash., with 
@) a bid of $855,472, was low before the Bureau of Reclamation for construction of Sheffield Tunnel, South 
¥ Coast Conduit, Carpenteria Section, Cachuma Project; including general excavation; excavation for enlarge- 


‘* ment of tunnel; disposal of materials from tunnel excavation; drilling feeler or pilot holes; tunnel supports ; 
! steel rib tunnel supports; concrete in tunnel lining; lines and grades for tunnel construction; draining ; 
* lighting and ventilating tunnels; drilling grout holes; pipes for grouting; pressure grouting; weep pipes in 
- tunnel lining, drilling through weep pipes; concrete in cut and cover sections and access shaft structures ; 

miscellaneous metalwork, etc. Unit prices were as follows: 


| 
' 


(1) A. J. Cheff Construction Co............. $ 855,472 (5) Maeco Corp.-.......... Ro aoe 1,239,854 
(2) Kuckenberg Construction Co. . . 918,980 — United Concrete Pipe Co = 1,3%3,430 
(3) Peter Kiewit Sons’ Co...................-..- 946,185 (6) Engineer’s estimate ................-.--...--:+- 968,118 
(4) R. A. Watson Co. and Macdonald 
(ise TET ee ee a 1,066,716 

(1) (2) (3) (4) (5) (6) 
1,100: cu. yd. excav., all classes, in open cut...............-..-- 3.00 2.00 2.00 MPR) 2.90 2.00 
10,600 cu. yd. excav., all classes in tunnel ...............-.-.--------- 42.00 45.00 46.00 49.15 60.00 46.50 
200 cu. yd. excav., all classes, for tunnel enlargement 44.00 50.00 50.00 65.00 70.00 60.00 
FAOND. Givi SHLD ENG STUD oo ec ie ee ee 1.00 10.00 1.50 3.30 2.00 1.00 
48,000 Ib. furn. and installing perm. steel tunnel supports fala! me) oil) 36 22 .20 
150 M.B.M. furn. and erect. perm. timbering in tunnel 236.00 300.00 200.00 288.00 340.00 275.00 
POelunmity drillne erout MOLES 222 .scceesneeenscoeenseaese == sores 2.00 5.00 5.00 1.63 4.00 2.00 
200 Ib. furn. and placing grout pipes and connections 1.00 2.00 3.00 1.24 85 1.00 
1,200 Ib. furn. and installing weep pipes ......-.-...-.-----.------ .40 1.50 1.50 1.24 .80 1.00 
400 cu. yd. pressure grouting .............-. 3.00 10.00 5.00 5.00 5.00 3.00 
3,600 cu. yd. concrete in tunnel lining 55.00 45.00 53.00 46.00 60.00 58.50 
70 cu. yd. concrete in structures: -....2...--.------eceoe-ceee-- 60.00 55.00 80.00 98.00 150.00 70.00 

,500 bbl. furn. and handling cem. except in conc. pipe, f 
oe mortar and bedding for pipe...............-----.------- 5.50 6.00 5.50 6.00 4.00 5.00 
8,000 Ib. furn. and placing reinf. bars in structs... : .16 20 18 .19 .20 .20 
100 lin. ft. furn. and placing rubber water sone Messtdsceoen 2.00 5.00 3.50 3.20 4.00 3.00 

in. ft. furn., laying, and testing 30-in. diam. 
mass MOP Bad: Eipe es a a . he SO DS ae TiS Oe sUSc00 nd. 710) t5.00) 28.000" 911785 
i ., laying, and testing 30-in. diam. 

as SB Eats beds oh lk a 11.75 17.00 18.00 15.50 29.00 12.00 
5.600 lb. furn. and installing miscel. metalwork . A A 55 -50 As} 65 .60 .60 
0.15 acre scarifying right-of-way ......-.-.--....---++ 400.00 $2,000 700.00 85.00 400.00 100.00 
0.15 acre seeding and fertilizing right-of-way .. .. 400.00 $2,000 200.00 75.00 400.00 120.00 
0.6 ton mulching right-of-way .....-.---...-.1----:seseeeeseeceeee 100.00 200.00 200.00 120.00 140.00 75.00 
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WORLD'S FOREMOST 
“SHAKE-DOWN ARTIST” 


Greater Soil 


Compaction 


IN TWO PASSES —THAN 
29 TON ROLLER 
ATTAINS IN EIGHT! 


The Vibro-Plus Vibratory Soil Compactor 
type MRJ-6. It weighs only 1.6 tons. Vi- 
brating 950 times per minute, it effec- 
tively compacts up to 2,000 sq. ff. per 
hour under its own power, penetrating as 
deeply as 40 inches. Towed by tractor, it 
accomplishes about four times more work. 


Useful where larger equipment can’t go— 
©n open areas, too, it convincingly out- 
performs other equipment — achieving 
up to 97.2% of absolute compac- 
tion In only 2 passes, compared to 
94.2% in 8 passes with a 25-ton rubber- 
tired roller; 95.6% in 6 passes with an 
ordinary 12-ton roller; 96.2% in 6 passes 
with a 7-ton vibratory roller. 


You easily can figure how this favorably- 
priced Vibro-Plus equipment will save 
impressive amounts of time and money on 
your jobs. Write for complete facts and 
name of nearest distributor. 


Driven by a 10 H. P. diesel engine, the 
MRJ-6 is recommended for compacting 
touds, railway embankments, backfills 
earth dams, airfields, soil under floors 
and foundations, etc. 


One man can ‘walk’ this Vibro-Plus 
Compactor or it can be 
towed by tractor. The 
65" x 45-5/16’ base 
is steered by turning 
the steering wheel. 
Rubber-tired wheels at- 
fach easily for trans- 
portation. 


IBRO-PLUS 


PRODUCTS, INC. 


54-11. QUEENS BOULEVARD~ 
WOODSIDE, L. |., NEW YORK 
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SUPERVISING THE JOBS... 


. . - Continued from page 120 


J. M. Fuller is office manager. For the 
Corps of Engineers, Bill Lane is chief of 
operations in the Los Angeles office and 
R. E. Ferguson is resident engineer on 
the job. 


Yr if nf 


On the $106,077 contract awarded to 
George E. Miller of Reno, Nev., F. G. 
Riley is superintending the work, assist- 
ed by Cates, Bruner and Kingston, oper- 
ators. Contract is for construction of 
state highway from Garden Pass to 30 
mi. south of Palisade, Nev. 


tA A cf 


Construction of the Little North San- 
tiam River bridge about 1 mi. from Me- 
hama on the North Santiam highway, 
Oregon, is under the supervision of A. K. 
Lundmark, superintendent. Other key 
men are R. R. Kelley, engineer and L. E. 
Lundmark, specialist. This is a $192,878 
contract held by C. J. Eldon. 


vi y uf 


Michael Lichty is supervising grading, 
draining and appurtenant work on 10.1 
mi. of Green River-Linwood road in 
Sweetwater County, Wyo., contract for 
which was recently awarded the Lichty 
Construction Co. at a figure of $141,114. 


General foreman for the contractor is - 


L. W. Martin. 


5A uf Yr 


The construction of extensions to and 
improvement of runways at the Marine 
Corps Air Station at El Toro, Calif., is 
under the direction of G. C. Weeshoff, 
project manager and Roy Hill, general 
superintendent. This is a $6,490,000 proj- 
ect recently awarded to Bressi and Be- 
vanda Constructors and A. Teichert & 
Son, Inc., Santa Ana, Calif. Others work- 
ing on the site are R. T. Skinner, grade 
superintendent; D. J. Bressi, structure 
superintendent; L. J. Wright, project 
engineer and E. G. Byrd, office man- 
ager. 

ch tA A 


Under the direction of E. L. Seifert, 
general superintendent, work on the 
coal strip mine at Elkol, Wyo., for the 
Kemmerer Coal Co. is in progress. Wil- 
liam C. Perkins is project engineer. 
Other key men on the job are: Robert 
Mays, engineer; Lawrence A. Johnson, 
engineer; H. J. Ourada, Willis A. 
Moody and R. M. Conner, foremen; and 
Jack C. Horton and William Miller, 
master mechanics. Morrison-Knudsen 
Co., Inc., is the contractor. 


of th yr 


General construction in Shelby, Mont., 
is being supervised by Thomas Mason 
for H. I. Aubrey, contractor. The proj- 
ect cost is $138,000. 


A of 7 


Bridge across the Green River at 
Green River, Wyo., being erected for 
the State Highway Department is under 
the direction of general superintendent 
J. C. Hubbard. Albert Oakley is job 
superintendent. This is a 30-ft. roadway, 
457 ft. long, contract for which was re- 
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Waterway Improvement... 


River channel excavation, timber piling and structures 


New Mexico—Middle Rio Grande Project—Bureau of Reclamation. Morrison-Knudsen Co., Inc., Los | 
Angeles, Calif., with a bid of $897,960, was low before the Bureau of Reclamation for channelization of the | 
Rio Grande, San Marcial to the Narrows of Elephant Butte Reservoir. Unit prices were as follows: 


(1) Morrison-Knudsen Co., Ine. .......... $ 897,960 — Brown & Root, Inc. <.--..----cessccee-o $1,236,605 | 


(2) McGinnes Bros., Ine. ............ .- 940,115 — J. H.-N. M. Monaghan & Asso. | 
(3) Miller & Smith ............... 280575275 Cos., Colorado Constructor, Inc... 1,987,055 | 
(4) Marshall, Haas & Royce .. 1,091,660 (6) Engineer’s estimate ...............- eeer ee 985,507 | 
(5) Cook Construction Co, ..............-.....- 1,188,420 
as (1) (2) (3) (4) (5) (6) } 
S200 macres Clearing’ eels. corte teach so ene an cree as soa 40.00 87.00 96.00 125.00 130.00 980.00 | 
2,600,000 cu. yd. excav. for channel ............ A .20 .16 19 16 .20 way | 
77,500 cu. yd. excav. for cut-off trench - a -20 Ja Bs) Bi kr -16 .20 35 | 
794,000 cu. yd. excav. from borrow ....... 2 -20 .19 -20 18 .20 tal | 
1,700 cu. yd. excav. for structs. ... F 1.90 1.00 3.35 3.00 1.00 "mo 
$90 cult yids backfill Sess 1.25 2.00 1.35 1.00 1.00 -80 
390 cu. yd. compacting backfill & 2.50 3.00 1.35 5.00 100 3.00 | 
S000 Settey ds -riprap) aecce torte ceceeseae nee ase : 3.00 6.00 5.00 8.00 6.00 ree | 
2,500 cu. yd. gravel bedding under riprap ................-... 3.50 4.00 5.00 8 00 3.00 5.00 
186 lin. ft. furn. and laying 72-in. corru. metal pipe 33.00 - 30.00 32.00 50.00 40.00 30.00 { 
8 M.B.M. furn. and erect. tr. timber in structs..... 460.00 400.00 400.00 400.00 350.00 ty 
60 M.B.M. furn. and erect untr. timber in structs. 335.00 350.00 300.00 300.00 250.00 300.00 
2,000 lin. ft. furn. and driving tr. timber piles ............ 4.65 2.50 3.15 8.00 3.25 4.00 | 
32,000 "cul yd. excav. for pilot channel -......222222.22- -25 AS 20 .20 .20 19 § 
| 


Water Supply... | 


Water mains, service connections, and sewer lines 


Idaho—Bonneville County—Atomic Energy Commission. Arrington Construction Co., Idaho Falls, with | 
a bid of $27,593 (alternate $34,810) received a contract from the Atomic Energy Commission for construc- : 
tion of additional water distribution and sanitary sewer lines, Idaho Falls headquarters. Unit prices were as 
follows: 


(1) Arrington Construction Co................. $27,593 (3) Intermountain Plumbing Co............... $32,381 
(34,810) (37,484) ) 
(2) Baul We darsen, Une; eecs eee $31,266 
(36,343) 


(1) (2) (3) 

Furnish and install, including all connections to existing sewer line manhole and 

the Scoville Substation Control House, approx. 970 ft. of 8-in. sewer line 

containing; 2) manholes for the: lump-sum Of co cegtees soe reac eee ene a area $3,808 
Furnish and install, including all connections to the 6-in. existing water main and 

the Scoville Substation Control House, approx. 350 feet of 1%4-in. standard 

weight galvanized iron water pipe for the lump sum Of.........-.......-eeceeeeeceeeeeeeeeeneeeee 774 1,778 736 | 
Furnish and install, including all connections to the existing 6-in. water main near 

the Concrete Batch Plant, approx. 905 ft. of 6-in, steel water main for the 

lumip (sno fy 2 tcc seacoast eerste Seg iaes vencuntes scents uantden scutes cous caeswenoenepes eneaerene Miceaeneee 3,777 5,361 
Furnish and install, including all connections to the existing 6-in. water main 

near the Concrete Batch Plant, approx. 905 ft. of 6-in. cast iron water main : 

for: thewliuin pastimy. Ofc. ses c.ho caste o oon ct assteert wei osu teat meccaeer en te nent ee 4,911 6,219 
Furnish and install, including all connections to the existing 6-in. water main 

on both sides of West Ogden Ave., approx. 500 ft. of 6-in. steel water main 

for: the lumpy sti, Oly ce ete aaa sane ea oe eee eee ee 2,561 3,165 
Furnish and install, including all connections to the existing 6-in. water main 

on both sides of West Ogden Ave., approx. 500 ft. of 6-in. cast iron water 

main for the lump sum of 
Furnish and install, including all connections to existing services, approx. 2,500 

ft-.of S-inwwsteel water mainiion thellumpisa@ny Ofjers.-cvavcss.cees eves een nee 11,535 
Furnish and install, including all connections to existing services, approx. 2,500 

ft.of 8-in: cast iron “water main for the! lump stim Ofens:. 1a eee ee 
Furnish and install, including all piping, fittings, valves, controls and wiring, one 

500 GPM Booster Pump with by-pass lines and control system for the booster 

and: deep welll pumps for the fuimp sum Of <0 -cen sac csencccere-seee cent eee eereeetesncee meee 5,138 4,126 


$4,596 | 


4,871: 


6,276 ¢ 


2,380 | 


Sy igs | 
12,576 ¢ 
15,524} 


7,172 


Irrigation ... 


Canal excavation, compaction, and diversion structure 


_Washington—Columbia Basin Project—Bureau of Reclamation. Peter Kiewit Sons’ Co., Seattle, with a} 
bid of $251,729, was low before the Bureau of Reclamation for Schedule 1 construction of earthwork and| 
structures for Potholes East Canal. Unit prices on Schedule 1 were as follows: 


(i) Betef Kiewit Sons” (Cov ..2..ceeccvese $251,729 (4) J. A. Terteling and So I | 
(2) Marshall, Haas and Royce .. er aei2 26. (5) Western Contracting Corp: fe Sine eas 
(3) United Concrete Pipe Corp. ......0......... 289,725 (6) Engineer’s estimate -.........00....00....0.- a 298,039! 
(1) (2) (3) (4) (5) (6) | 

235000) Cuoty de excay., common, for catial anus eee 25, -20 4) 215 15 20} 
151/000) cu. yd. exeav.; rock, for canal’ 281), ee .85 1.05 1.10 1.47 1.25 1.15 
2,000 cu. yd. excav., common, for core banks . si .30 +2) ee 35 127 125 
20 M. gal. water for core banks — .............. = 4100! S100) 400m e4es0nm acioo arared| 
43,000 cu. yd. excav., common, from borrow ........-........... 30 .20 i22 ‘40 26 °30 
$5000'"cut yd. €xcav., common, for road! we.0.... ne, -50 Aa 222 "50 122 “40| 
16,400 “ti, ou. Sdwoverbaulas een ee Sea 40. 4 113300 oh 30 26> 436 | 
21,800 cu. yd. compacting embankments .........00.020.000..... 24 .30 26 “41 29 35 
js 35} 
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»}_ General superintendent Lyman L. 
»)Monson, assisted by Grover Bennett and 
)Fred Didier, is directing the high school 
jand civic auditorium project under con- 
wstruction at Idaho Falls, Idaho, for the 
“ycity. Glen Kearney and Robert Taylor 
gare carpenter foremen. This $2,000,000 
}contract is being carried out by Arring- 
ton Construction Co. 


wh of vf 


On the new phosphate plant for the 
1)Monsanto Chemical Co. at Soda Springs, 
ijIdaho, Ray Faust, general superintend- 
tent, and W. T. Miller, project manager, 
‘gare in charge of the work for Morrison- 
Knudsen Co., Inc. Also working on the 
project are: Al. Guard, job engineer; 
/Bill Lucas, field engineer. Alex Ristow 
Wis steel foreman and Claude Myers gen- 
fseral labor foreman. John Neinzer is 
soffice manager. 

ce oP Yr 


4 Frank Gamarra is general superin- 
witendent and Raymond Tucker project 
*manager of the Wyoming state highway 
djob of grading and surfacing 4.8 mi. on 
siHighway 189 near Kemmerer, Wyo. 
This $403,971 contract is held by W. R. 
# Schmidt Construction Co. 


i Lee et 


| Sig Mahlam is general superintendent 

“Wfor McLaughlin Construction Co. on 
concrete work at the Ft. Peck project 

fin Montana. Glen Tirrell is project man- 
ager on the $452,000 project. 

as 


: 5 of 5 


§ Earthwork sub-contractor John Del- 
‘jphia has Earl Barnard as general super- 
Siintendent on the Folsom Project’s Mor- 
mon Island Dam in California. W. F. 
‘Boone is field engineer on the Corps of 
»Engineers project. 


oh of of 


Y N.A. Nelson, Jr., is directing the $278,- 

000 project for the N. A. Nelson Con- 
‘} struction Co., consisting of grading, sur- 
facing, bridge removal and other work 
‘ion State Highway 30 at Green River, 
‘Wyo. Tom Close is assistant superin- 
}itendent. Frederick Randall is carpenter 
| foreman and Lloyd Nielsen is labor fore- 
| man. Resident engineer for the State is 
1 Oliver Baldwin. 


of of of 


| T.N. Creacy is superintendent for L. 
_H. Hoffman, Portland, Ore., on this con- 
¥tractor’s $20,000,000 contract for the 
‘construction of reinforced concrete 
buildings for the Kraft pulp mill in 
i) Everett, Wash. 


rs 
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Pein Henderson, Nev., where McNeil 
| Construction Co. is building a magne- 
‘) sium plant for Magnesium, Inc., Roy S. 
Knapp is general superintendent and 
-F. J. Reiner is project manager. Emil 
‘Hansen is job superintendent, George 
\) Riddle is rigger foreman, and Charles 
‘}Rech is plumber foreman. Romaine 
|! Westland is field engineer. 


i 
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“I had not been in business very long before I learned what the 
choice of a top-flight surety company can mean to a contractor. 

“I was bidding on an out-of-state job — the biggest job my company 
had gone after up to then. Yet as soon as I talked to the AXtna Casualty 
and Surety Company’s men, I knew I had come to the right place. 
Their underwriters understand a contractor's problems right down 
to the ground — no matter how complex a job may be. And, when we 
placed that first out-of-state bid, I found out that A‘tna’s nationally 
known and respected name in back of us meant a lot in getting 
favorable recognition. 

“Since then, my associates and I have bonded many hundreds of 
contracts with A‘tna — and have always been glad we established 
that company as our surety early in the game. In emergencies — when 
a filing deadline is close — Altna’s coast-to-coast facilities and prompt 
service can make a big difference. And always — Aitna’s thorough 
understanding of the business and the unquestioned respect that the 
name carries are important assets for the contractors they bond.” 


Coast to coast . . . you can count on 
The AAtna Casualty and Surety Company 
for prompt, efficient contract bond service. 


AETNA CaAsuALTY AND SuRETY ComPANY 


The tna Life Affiliated Companies write practically every form of insurance and bonding protection 


LIFE AND CASUALTY FIRE AND MARINE 
Etna Life Insurance Company Automobile Insurance Company 
Etna Casualty and Surety Company’ Standard Fire Insurance Company 


Hartford 15, Connecticut 
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Prize competition for 
papers on welding 


EUTECTIC Welding Alloys Corp. has 
announced its 1951 prize competition for 
papers written in either of two cate- 
gories, (1) welding engineering and 
theory, or (2) practical welding applica- 
tions. Seven subjects have been selected 
for participants to choose from. 

The competition seeks contributions 
to the art of welding and is open to 
qualified engineers, metallurgists, re- 
search personnel, instructors, welders 
and students. Complete specifications 
for papers, which must be submitted by 
January 30, 1952, may be obtained from 
Eutectic Welding Alloys Corp., 172nd 
St. at Northern Blvd, Flushing 58, N. Y. 


Road Builders take to air 
for Mexico jaunt 


MEMBERS and guests of the American 
Road Builders’ Association at its Hous- 
ton convention next January will have 
the opportunity to visit Mexico on either 
option of a post-convention trip itin- 
erary planned for the Association by the 
United Statess Mravel Avency; “Inc: 
Planned as the “topper” for the Associa- 
tion’s 50th Anniversary Meeting, the 
trips are of 8- and 10-day duration, with 
the longer jaunt including three glorious 
days in sunny Acapulco. 

Twoanda half daysin Mexico City are 
scheduled, with free time for attendance 
at the bull fights; and motor trips are 
planned for visiting Cuernevaca, Taxco, 
Guadalupe, and the Pyramids of Teoti- 
huacan. Special flights of Pan American 
World Airways and American Airlines 
will accommodate the group to and from 
Mexico City and Acapulco. 

Priced at about $230 and $300, the trips 
include virtually all expenses except 
meals in Mexico City. Takers must pos- 
sess evidence of citizenship and small- 
pox immunization. 


Start construction for 
San Fernando steam plant 


GROUND WAS BROKEN September 
6 at the 150-acre San Fernando Valley 
site of a new steam plant to be built for 
the Los Angeles Department of Water 
and Power. The first two 100,000-kw. 
generators are expected to be in service 
two years from now, with two 156,000- 
kw. units to follow, bringing the plant 
up to its designed capacity of 512,000 
kw., enough power for 1,000,000 people. 

Design of the new plant provides com- 
plete housing only for precision equip- 
ment, the boilers to be enclosed by a 
steel frame shelter. The generating units 
will be entirely separate and without 
interconnection, each having its own 
boiler, auxiliaries, switchgear and trans- 
former bank. These boilers will produce 
850,000 Ib. of steam per hr. at a pressure 
of 1,450 psi., to drive the turbines and 
3,600-rpm. generators. Fuel oil con- 
sumption of the completed plant, oper- 
ating at capacity, is estimated at 540 bbl. 
Pereats 
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| UNIT BID PRICES. . CONTINUED 


250 cu. yd. excay., common, for structs, -........-.-2..-<---- -50 2.00 4.00 1.00 2.40 8 
2,650 cu. yd. excav., rock, for structs. ....... we 3.00 5.00 5.00 2.50 4.80 4.0 
AGS NCHA Gs mDACK Alt stash arccen ene sor 50 40 .65 66 95 ad 
330 cu. yd. compacting backfill pr 3.00 2.75 4.00 6.50 5.00 3.0 
PASAY Cobie, Big Wyatr§ 09 12) Mieees Seep ees eRe orc beeen aes pene eee a 6.00 7.00 4.00 1-35 8.60 4.0 
600 cu. yd. gravel or crushed rock bedding for riprap 6.00 5.00 2.00 4.90 (eis) 4.0 
560 cu. yd. one-course road surfacing ............----.------+ 5.00 3.00 2.00 4.20 4.30 3.50 
24 lin. ft. furn. and laying 6-in. drain pipe ... is 4.00 3.00 4.00 2.00 2.90 2.0 
108 lin, ft. furn. and laying 4-in. drain pipe 3.50 2.40 3.00 1.70 2.90 1.5¢ 
200 lin. ft. drilling grout holes betw. depth 0 ft. and | 
TIF SALE Have fectssp ln a ee A a 5.00 4.00 150 4.70 25 uumemne 
200 cu. ft. pressure grouting ..... 5.60 7.00 2.50 11°20 4.30 3.0 
425 cu. yd. concrete in structs. ..... 59.00 60.00 60.00 65.00 100.00 65.0 
740 bbl. furn. and handling cement i 5.00 6.00 6.50 7.40 5.00 5.5 
66,000 Ib. furn.and placing reint, bars®...:-....2....-..-.......... 14 13 -16 niVE 15 14 
90 sq. ft. furn. and placing %-in. elastic filler matl. 
AMUN OUNt Sayeed aciss Toes eee ae sees count dadheroscnccsensuacen 2.00 3.00 4.00 Nase 2.30 2.0 
11 lin. ft. placing 9-in, rubber water stops in joints... 1.00 2.00 2.50 2.20 1.60 il 


10 M.b.m. furn. and erecting untr. timber in structs. 250.00 300.00 300.00 348.00 270.00 230.0 
11 M.b.m. furn. and erecting tr. timber in structs 300.00 350.00 350.00 356.50 300.00 280.0 
Lump sum, furn. and installing cableway $1,500 $2,000 $1,475 $1,850 $2,00 
Lump sum, furn. and installing one radial gate with hoist 
for headworks at canal Station 1622+11.68 vee roe pace pees $16 $12,50 

255 F A 4 


a a 
a — a a 2 2 oom) 


2,650 lb. furn. and installing miscl. metalwork .............. 8 

60 lin. ft. furn. and installing elect. metal conduit 

SAeltle ANG LESS ANAGIANN. oredetecteton=2 7ccc0s-s4-s-es 200 2.00 2.00 2.00 1.50 2.00 2.00 
80 lin. ft. furn. and installing elect. metal conduit 

SE bet obit bt bec estate aateeey eee eee ee Oe 2.50 2.00 2.50 2.95 2.50 2.5 
10 lin. ft. furn. and installing elect. metal conduit 

PRUs ha 4 SbaS VY 68 by Bese my eee Os Ae ree es 3.00 3.00 4.00 5.90 3.50 3.50 
55 Ib. furn, and installing elect. conductors and 

PLOUMG IE WARES mosey ce ete, eee ences aeskesecedietatesese 2.00 1.50 2.50 2.95 2.15 2.0% 


Bridge and Grade Separation... 


Concrete deck on timber substructure 


Washington—Grays Harbor County—State. Kennard & Burnham, Seattle, with a bid of $32,771, way 
low before the State Department of Highways for construction on Secondary State Highway No. 9-C, Jessi« 
Slough Bridge. Unit prices were as follows: 


@omeKennard & Burnhar esseseee ste seree $32,771 (2) State: Construction Ca, 2.625.408 $37,60° 
(1) (2)? 
2°400) cu. yd.-common! excavation, including: hal ecg ree area ae ere eee 60.00  . 90.04) 
Lump sum, constructing and removing detour ce $5,300 
2 ‘only ‘reflector, units, im! place voces cee occ eeras eres ee en ee ee ' 15.00. 
BRIDGE 
2 RCI nStRAClUNE, ExXCAVAtIO nie ee testis Sens eee ee eee ee, eee 15.00 10.0": 
T7sucu. yd. concrete, sClass Ay in) PlACE aves sny cence. e 65.00 70.0%: 
212 lin. ft. reinforced concrete bridge railing in place ................... = 10.00 11.00 
35,000 1b. steel reinforcing bars in place ......................- ine: 12 cB 
2,500 lin. ft. furn. timber piling (creosote treated) 1.40 1.6 
36 only driving piles (creosote treated) in place - .- 160.00 157.0% 
ifonly fur andudrivingstmberstestipile 2.us. Seat og cee oe ee ee 910.00 800.0%: 


Reinforced concrete slab bridge 


California—San Joaquin County—State. Nomellini Construction Co., Stockton, with a bid of $178,08% 
was low before the State Division of Highways for construction of a reinforced concrete slab bridge acros) 
Paradise Cut overflow, about 6.7 mi. east of Tracy; approaches to be graded and paved with portland cemen: 
concrete on untreated rock base. Unit prices were as follows: . 


(1) Nomellini Construction Co. ................ $178,089 (C4) STOW RU Dy thence ck onic oe ee ee $191,25" 
(2) Erickson, Phillips and Weisberg. 181,644 CS) e DaniGaputom.. 1 eee ... 196,54! 
(3) 9 Johns D elphitayeieen nc ceereree eee teree eee 187,269 (6) sCharles:MacClosky ‘Conte 198,74« 
(1) (2) (3) (4) (5) (6)¢ 

PON cw. “y di tiretio ving CONCH SE Cres. ccce-ctansasvecseecennst¥onrcres= 5.00 3.00 2575 5.00 5.00 10.00 


Lump sum, removy. portions of exist. conc. bridge. 


..- $10,500 $15,000 $20,000 $20,000 $15,000 $22,00" 
Lump sum, remov. exist. detour bridge .............. -- $4,000 $6,000 $10,000 $5,000 $6,000 $4,000 
1,650 cu. yd. rdwy. excavation ................ ereregebeeccaae 1.25 1.25 1.10 1.00 1.50 1,51 
210 cu. yd. ditch and channel excay. .. Sescceee tie 3.25 1.50 2.50 3.00 3.50 5.00 
1,250 cu. yd. struct. excav. (bridge) ...... Rt, Se acs 4.30 3.00 3.00 4.00 6.00 4.00 
700 Cus ydesthuct. eXcay. ........-. ails cans eee 2.40 2.00 5.00 3.00 3.00 4.04 
340 cu. yd. imp. subbase material ... Be ne 2.00 1.40 1.60 2.50 2.00 3.0 
Lump sum, dev. wat. supply and furn. wat. .- $1,000 500.00 $2,800 $2,500 $1,500 $4,00# 
LSC. Rally applyine iw ater ouscsrcsterscneetccrscckce suet 2 3.25 2.00 1.00 2.00 3.00 5.0) 

25 sta. finishing roadway ... “4 17.00 20.00 20.00 20.00 20.00 40.0) 
1,200 ton untreated rock base .... 2.75 2.25 2.10 2.00 3.00 2.5! 
250 ton min. aggr. (P.M.S.) ... oe 6.25 CAS) 5.50 4.00 7.00 6.0) 

Se tOne Davineaspl: Che o.) egenacceesscsmestieams vere ees 25.00 23.50 28.00 25.00 25.00 50.0) 

2 ton liq. asph. SC-2 (pr. ct. and pen. tr.) ..... ea | 765500 50.00 55.00 100.00 60.00 90.0) 
UtOnvaspumcmicts au (SluCt.) Inve rateerst secre rvusane 79.00  ~ 75:00 11000 100,00 ~ 90:00 mom 

8 ton screenings (sl. ct.) .... 12.00 7.00 9.00 10.00 8:00 10 

6! ton SANG neces eieeeesesetstteoncaece 6.00 7.00 8.00 10.00 10.00 415.0) 
S3ircul ods, 2. Ci. Gy G@avement) i. 27.00 30.00 25.00 30.00 25.00 30.0) 
100 ea, pavement tie bolt assemblies ............... 2.00 1.00 60 1.00 1.50 3.0) 
317 cu. yd. Cl. “A” P.C.C. (footing blocks) . : ! 


0 
aoe VANS SSE SO DEW) — on) .0 
640) cu. yd. (Cl, SA? sBsC CG. (structures)! 27. 2. 55.00 65.00 61.00 57.00 65:00 70.0 
7sfa5o Min. ff. Lunt eCOMG), Ute eevee tarde Es 4.50 4.05 4.10 4.50 4.50 4.1 
140 ea. driving concrete piles . 260.00 266.00 225.00 275.00 250.00 216.0} 
1245700 Ib. bar reint. (Steel c. encseeeeee Stitt 12 al abi 115 1 
490 lin. ft. corr. metal bridge railing .. ax 6.00 6.00 6.00 6.00 7.00 5.0| 
720 cu. yd. light stone riprap .......-...... = 716,00 14/00 ZOO. 14.00) 20'00,—e2@0) 
310 lin. ft. new property fence .. Sos eetnancecene ere aan 2.00 1.00 ek 1.00 1.00 1.0 
Lump sum, remove. and resetting metal plate guard ; 
railing and clearance markers .................c- 300.00 380.00 450.00 500.00 400.00 750.0 

Continued on page 126 ape Kiae 
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)Prefab steel parking places 
‘in just 15 working days 


“CONSTRUCTED in just 15 working 
y days by a 5-man crew anda crane, a new 
)9prefabricated steel parking structure is 
{now functioning in the business district 
fof Beverly Hills, Calif. Invented by Ellis 
i) White and designed by the Multi-Deck 
“Corp. of America, the structure meas- 
gmures 152 x 156 ft., and is less than 27 ft. 
jyhigh, but provides four parking levels 
yethat accommodate 412 automobiles in 
eae was previously a 100-car parking 
tiot. 

Fabrication of the $427,500 building 
‘by Consolidated Western Steel Corp. in- 
icludes rolled steel guides on the ramps 
)jand angled rollers that maintain auto- 
‘mobile alignment in handling. Mechan- 
‘ical equipment is electrically operated. 
Except for foundations, the entire struc- 
#ture can be dismantled in eight days, en- 
}hancing its value for use on leased land 
that may ultimately be improved with 
‘some other type of permanent building. 
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* STATEMENT OF THE OWNERSHIP, MAN- 
4 AGEMENT AND CIRCULATION RE- 
QUIRED BY THE ACT OF CONGRESS OF 
AUGUST 24, 1912, AS AMENDED BY THE 
ACTS OF MARCH 3, 1933, AND JULY 2, 
1946 (Title 39, United States Code, Section 233) 
OF WESTERN CONSTRUCTION, PUB- 
LISHED MONTHLY AT SAN FRANCISCO, 
CALIFORNIA, FOR OCTOBER 1, 1951. 


i 1. The names and addresses of the publisher, editor, 
= managing editor, and business manager are: 


® Publisher: Arthur F. King, 609 Mission St., San 
H Francisco, Calif. 


4 Editor : James I. Ballard, 609 Mission St., San Fran- 
® cisco, Calif. 

© Managing Editor: John J. Timmer, Jr., 609 Mission 
Se St., San Francisco, Calif. 

* Business Manager: L. P. Vrettos, 609 Mission St., 
Be San Francisco, Calif. 


1 2. The owner is: (If owned by a corporation, its 
H name and address must be stated and also immedi- 
(} ately thereunder the fiames and addresses of stock- 
holders owning or holding 1 percent or more of total 
#9 amount of stock. If not owned by a corporation, the 
# names and addresses of the individual owners must 
be given. If owned by a partnership or other unin- 
) corporated firm, its name and address, as well as that 
of each individual member, must be given.) 
® Arthur F, King, 609 Mission Street, San Francisco, 
Calif. 


Louise B. King, 609 Mission Street, San Francisco, 
Calif. 


; 3. The known bondholders, mortgagees, and other 

security holders owning or holding 1 percent or more 
of total amount of bonds, mortgages, or other securi- 
‘4 ties are: (If there are none, so state.) None. 


%. 4. Paragraphs 2 and 3 include, in cases where the 
) stockholder or security holder appears upon the books 
‘of the company as trustee or in any other fiduciary 
» relation, the name of the person or corporation for 
whom such trustee is acting; also the statements in 
the two paragraphs show the affiant’s full knowledge 
and belief as to the circumstances and conditions 
under which stockholders and security holders who 
do not appear upon the books of the company as 
trustees, hold stock and securities in a capacity other 
than that of a bona fide owner. 


5. The average number of copies of each issue of 
this publication sold or distributed, through the mails 
or otherwise, to paid subscribers during the 12 months 
preceding the date shown above was: (This informa- 
| tion is required from daily, weekly, semiweekly, and 

triweekly newspapers only.) 


aes VRE ©'S 
(Signature of business manager) 


Sworn to and subscribed before me this 26th day 
of September, 1951. 


(Seal) (signed) RUTH POWELL POOL 
Ruth Powell Pooli—Notary Public in and 
for the City and County of San Francisco, 
State of California. My commission expires 
September 11th, 1954. 
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SAN FRANCISCO: Edward R. Bacon Co. 


CHEYENNE: Wilson Equipment & Supply Co. 


Ler JAC 
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ELECTRIC, VIBRATORY 
SCREED is 
FAR FASTER-BETTER! 


It strikes off to any crown, undercuts at 
curb or sideform, works right up to and 
around manholes and other obstructions. 
With it center construction joints may be 
eliminated and full widths (up to eck poured. 
Requires only two men on widest slab, due to 
strong tendency to propel itself. It's the only 
screed that can be rolled back on 4 rollers 
for second pass. Contractor has only to secure 
plank cut to proper length and crown to be set 
for any job. Powered by Jackson 1.25 KVA 
Portable Power Plant. 


iDEALWIBRATORS For 


EVERY TYPE OF JOB 


I. Power Plant used with Screed, 1.25 KVA. Others 
of 2.5 and 5 KVA capacity — all produce both single 
and 3-phase 110 V., 60 C. AC and have generators 
requiring no maintenance or adjustment. 2. Powerful, 
easy to handle electric Vibrator —shafts up to 28’. 
3. Finest of engine-driven flexible-shaft vibrators. 
4, Revolutionary, fast, vibratory Compactor for granu- 
lar soils and compaction of asphalt in drives, walks, 
highway widening, patching, etc. 5. Sideform Vibrator, 
mounts on finisher, saves better part of 2 men's labor. 
Write for ‘Pocket Guide'' describing the entire line. 


lal 


FOR RENT OR SALE AT JACKSON DISTRIBUTORS 


ELECTRIC TAMPER & EQUIPMENT CO. 
LUDINGTON MICHIGAN 


PHOENIX and DENVER: Western Machinery Co. 
ALBUQUERQUE: Lively Equipment Co. 
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Suggest plan to complete 
abandoned dam project 


A THIRTY-YEAR-OLD dam and res- 
ervoir project, which was never com- 
pleted, might well aid in the solution of 
Southern California’s water problems. 

The Sutherland Dam and Reservoir, 
north of San Diego, Calif., on the San 
Diego River, was begun thirty years ago, 
but the project was never completed. 
The Chamber of Commerce of the city 
is currently urging that it be resumed. 

If the plan were put into effect, one of 
the last major watershed areas in the 
county would be tapped. San Diego’s in- 
creasing water needs would make the 
expenditure of the necessary $4,000,000 
or $5,000,000 advisable, said Chamber 
officials. 

Recent authorization by the Congress 
for the construction by the Navy of a 
second barrel to double Colorado River 
Water supply in San Diego will not be 
sufficient to serve the expanding popu- 
lation and industrial requirements. 

Original foundations of the dam are 
still in good condition and could be used. 
A bond issue was suggested as a feasible 
method of financing the project. 

Defense demands are expected to make 
additional water supplies necessary in 
the greater San Diego area. Aircraft 
plants and military installations are lo- 
cated in and around San Diego at the 
present time and further installations 
are expected within a short time. The 
Chamber of Commerce urges prepara- 
tion now for future expansion. 


“BERG” 
CONCRETE SURFACER 


MODEL A 


““Berg’’ equipment is used extensively 
for surfacing and finishing applications 
on concrete construction. 

The many “BERG” Models available, 
permit exact selection for your particular 
application. 

The distinctive “‘BERG" features give you 
the kind of results that are realized in 
better quality work, combined with lower 
costs. 

“BERG” Heads and Attachments are 
interchangeable, thereby providing 
adaptability for vibrating, wire brush- 
ing, sanding and polishing applications. 


THE CONCRETE SURFACING 
MACHINERY COMPANY 
4665 Spring Grove Avenue 
Cincinnati 32, Ohio 
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Dam... 


Rolled earthfill embankment with concrete cutoff wall 


Colorado—Colorado-Big Thompson Project—Bureau of Reclamation. Adler Construction Co., Loveland, | 
with a bid of $825,279, was low before the Bureau of Reclamation for construction of Rattlesnake Dam.| 
Foundation of the dam embankment will be stripped and the cut-off trench with 120-ft. maximum bottom 
width will be excavated to a suitable foundation. A concrete cut-off wall 5 ft. high will be constructed along 
center line of cut-off trench, and the foundation material will be pressure grouted. The central earth fill, 
Zone 1 portion of the dam embankment will be constructed of a mixture of selected clay, sand, and gravel| 
of 5-in. maximum size from the borrowed areas and compacted to 6-in. layers with tamping rollers. Unit) 
prices were as follows: | 


(1) “Adler Construction @o. .222.2-...-~--- $825,279 . (4) Winston Bros. COM 2a ee $1,054,334} 
(2) Colorado Constructors, Ine. ................ 893,020 (5) Engineer’s: estimate -22.5..152.-22222 
(3) The Hinman Bros. Construction Co... 912,555 


EMBANKMENT EXPLANATION | 

Selected clay, sand and gravel compacted by 
tomping rollers te 6-1nch layers 

0) 8@t) Selected rock fines compocted by crawler type 
tractors to 12- inch layers | 

Q) Rock fill placed in 3- toot layers 

® Selected clay, sand, aravel, and rock fragments 


Axis of dam 
a 


<30'>4 


wrest El 6595 0 
Mox. WS. E16 4 t eT 
NWS. El 6580.0-~-"s ——== = 


Mi t | We 5 j 5 x 
in EO A £16556 Ons compacted by ramping rollers to 12-inch layers. } 


a peyeston ge ee 
Ox Vornctle* “pel 65250 


ioe 


’ Original ground surtoce----~ ; St een = Ronee 
} f LAY Bk fPIDe = paw 5776 N 8" Toe dr 
Note: Zone limits vary to y en mee ae 5} “Assumed rock 


rae % ™~ Strippin 
accommodate available material : ; surface Ipping 
~Grout holes @ opprox_i0'crs 


MAXIMUM SECTION 
° To} 


eS 100 
(1) (2) (3) (4) (5) ) 
38,000 cu. yd. excav. for foundtn. of dam embank. ...................... .80 25 1.07 2.00 90? 


15700 cw, yd. excayimtormoutlet WOrkss .occc:-.-- cress s 2.65 7.00 4.00 6.50 2.00) 
47,000 cu. yd. excav. for spillway ... : 1.00 1.35 1.10 2.00 1.505 


800) cu. yd. excav. fon cutotis, fo. ssc 2 26.50 16.40 33.00 20.00 20.009 
22:000 ‘cu. yd. (excayve, stcippingy Doro waxed... ccc. .0-coeeseee cere -26 -20 -20 36 308 
105,000 cu. yd. excav. in borrow areas and transportation to dam 

embankment, Zone 1, first 105,000 cu. yd. -...2202.. eae: 34 .29 .36 404 
105,000 cu. yd. excav. in borrow areas and transportation to dam 
embankment, Zone 1, over 105,000 cu. yd. .....0....-.--. .30 30 a8} 36 353 
85,000 cu. yd. earth fill in dam emb. Zone 1, first 85,000 cu. yd. 30 Sly: .22 18 208 
85,000 cu. yd. earth fill in dam emb., Zone 1, over 85,000 cu. yd. 18 = -16 .18 18% 
25,000 cu: yd. earth fill in dam emb:, Zone 4 ....1c-.-2.2..000ce-ncccceosecs .16 “25 5 18 85 
2,200 cu. yd. special compaction of earth fill in dam emb. F 4.00 6.00 4.00 3.00 3.009 
40,000 cu. yd. rock fines fill in dam emb., Zone 2a ............. g .80 .56 45 .70 651 
45,000 cu. yd. rock fines fill in dam emb., Zone 2b : 1.50 1.50 L735 2.00 1.909 
18,000 cu. yd. placing rock in dam emb., Zone 3 ........---.sscceceeeceeeoe -60 SAS) 1.00 235 1.00) 
55,000 cu. yd. rock fill in dam emb., Zone 3, first 55,000 cu. yd... 1.65 1.88 1.85 2.00 1.90% 
55,000 cu. yd. rock fill in dam emb., Zone 3, over 55,000 cu. yd... 1.55 1.65 1.58 2.00 1.707 
500 lin. ft. furn. 8-in. diam. sewer pipe and constr. emb. toe 
drains withwuncetnies (O1tseee nt bene a cece cee nee 2.00 2.50 4.00 1.50 2.505 
500 lin. ft. furn. 4-in. diam. sewer pipe and constr. drains 
Wathen C emi Gia OMRtS prance ckcctsscoseesa ect sees ote ce coer 1.80 1.90 4.00 1.50 1.808 
550 lin. ft. furn. 8-in. diam. sewer pipe and constr. drains 
With uncer oin topes. cece secrete oe acca --ccveeceentee eee 2.80 2.30 5.40 1.50 2.00) 
90 lin, ft. furn. and laying 4-in, diam. sewer pipe with 
COM eI GIN TS. ezhcce teen thors ee cee mene aces een ee 1.00 2235 ee: 1.50 1.605 
3,300 lin. ft. drilling grout holes in stage betw. depths of 0 it. 
BMC! FSS tees antes as nester1 aoe ete cc Seco con he oe ee 2.10 3.60 3.00 2.50 2.505 
1,200 lin. ft. drilling grout holes in stage betw. depths of 35 ft. 
NAG OE Greco eee ee Ce i 5 coca eescccntcaee ne ceeette 2.20 4.00 3.30 2.50 awe! 

500 lin. ft. drilling grout holes in stage betw. depths of 60 ft. 

and 110 ft. ee cuts seats ee cB ee eter etteaa Sowden acaucoctonAcenen= cs von sermree 2.40 5.05 3.60 2.50 3.00) 
2,000 Ib. furn. and placing std. black pipe and fittings for 

foundage prOUtinig. 1. eee tic ees ene oe -50 645 .48 50 50! 
3,300 cu. ft, pressure grouting 22..20....c0a. Becks 2.25 3.30 2.00 2.50 2.00 
1,700 cu. ft. pressure grouting with packers -..0...0...-.-:.scccccsceceeeeeee 3.00 4.35 2.70 3.00 2.50) 

8,110 lin. ft. drilling holes for anchor bars and grouting bars 
ine placey veces: peek tues senators nevateexanecczsccetna) aia ptestereeeeet yea 1.00 3 1.06 1.00 1.50) 
6,265 bbl. furn. and handling cement ... : Bysst 4.80 5.70 5.00 5.40} 
300,800 Ib. furn. and placing reinf. bars . 15 156 .19 15 15| 
700 cu. yd. concrete in cutoffs 22.00 20.00 33.60 35.00 25.00} 
160 cu. yd. concrete in dam emb. cutoff wall, except footing... 54.00 41.00 81.00 55.00 55.00) 
25 cu. yd. concrete in outlet works intake struct. and | 
StrM ara Ww PR rere oe aa caeere de ctcreree eects ccs centers S Capea Seal ooees 50.00 100.00 121.00 90.00 85.00} 
34 cu. yd. concrete in outlet works gate chamber and access | 
shaft oes... ipa Siyeee fe OND srs... ro Mate RO ; : ' 90.00 80.00} 
75 cu. yd, concrete in pipe encasement and cutoff collar 40.00 40.00} 
1,580 cu. yd. concrete in spillway floor ... 35.00 2200 
705 cu. yd. concrete in spillway crest 42.00 25.00 
370 cu. yd. concrete in spillway walls and bridge pier 70.00 5500 
8 cu. yd. concrete in spillway footbridge -..0.....0000....... 90.00 75.00} 
60 sq. ft. furn. and placing bituminous-type joint filler. 150 1.50 


820 lin. ft. furn. and placing metal seals, Type M .00 2.85 2.00 2.00 2.00 
Lump sum, furnishing and installing cement-lined cast-iron pipe and ; . | 
fittings ; steel bend and support; valves, and miscl. 

ACCESONIES, Sass a crre ee ee. ee es = 


800 lin. ft. furn, and installing chain-link fence Peso 270 age sy amd 
Lump sum, furn. and installing spillway footbridge metalwork........ $4,600 $3,000 $2,360 $5,000 $3,500) 


Lump sum, installing ventilating system .................... 


Lump sum, furn. and installing miscl. metalwork OO emt 


$3,500 $1,000) 


Benes Pts eee SX Nin, abe ae ee ; E 1.00 —1.00| 
Continued on page 128 
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i3ids opened to complete 
‘ysabella Dam on Kern River 


AT $5,873,781.89, a joint-venture com- 
sposed of Macco-Morrison-Knudsen and 
River Construction Corp. was low Oc- 
tober 2 for construction of the main dam 
and completion of an auxiliary dam of 
‘the Isabella Project in California for the 

worps of Engineers. Eight bids were 
vhubmitted, ranging to $7,312,782 and rep- 
sHesenting a spread of 241%4% above the 
iow bid. Corps of Engineers’ estimate, 


*% Second low bid was by M. H. Hasler, 
mec El Construction Co. and L. E. 
ixon, a joint venture, at $6,149, 912. 

Isabelia Dam is located 54 mi. east of 
Bakersfield and is in reality composed of 


lam is the shorter, spanning the Kern 
iver witha crest length of 1,725 ft. Ris- 
fing 185 ft. above the streambed, it will 


ill contain 1,800,000 cu. yd. 

_ To be completed in 900 days, the cur- 
tent contract will include reinforced 
Stoncrete spillway construction, excava- 
fion and embankment, installation of 
shlide gates and tainter gates, grouting, 
‘sheet piling, and placement of about 
02,060,000 Ib. of reinforcing. 


oRoadwork helps keep 
ontractor in good shape 


MONE MONTH’S WORK on U. S. 
M@dighway 85 south of Newcastle, Wyo- 
=ming, gained $195,887 for Inland Con- 
‘struction Co. of Omaha, paving con- 
Mractor currently building 29.1 mi. of 
Mhighway on a $650,000 contract let by 
‘the Wyoming State Highway Depart- 
ment. This single monthly estimate rep- 
Posen the largest ever paid in Wyo- 
ening highway work. 

* Performed between August 21 and 
September 21, the work completed place- 
‘iment of a plant-mix wearing surface 
Svhich will receive a seal coat next 
Wspring. Specifications call for a 26-ft. 
tiwearing surface, 5-ft. shoulders, and a 
§24-ft. seal coat. 


Changes and additions in 
vaew USBR canal specs 


SDATED AUGUST 1951, the new Bu- 
f-eau of Reclamation “Standard Specifi- 
y:ations for Construction of Canal Sys- 
Jems” is an edition that improves and 
}:larifies many points and includes added 
Jsections on newly developed methods. 
} changes aimed at enhancing job applica- 
tion of the specs have been incorporated 
/ipon suggestions received from contrac- 
+-ors and suppliers of materials. 

{ Of major interest are changes in re- 
}juirements and in payments provisions 
‘of the sections on earthwork, including 
}2xcavation, core banks, overhaul, back- 
| ill, compaction, and trimming. Modifica- 
b-ions have been made in the section deal- 
ing with concrete, and a section cover- 
‘ing asphaltic membrane is included. 


/November, 1951 —WESTERN CONSTRUCTION 


ee ee 


-..and logically too, for 
smart crane operators and 
construction men are par- 
tial to Owen Buckets for 
the “Business” ends of 
their rigs, 


Their job experience has 
proved that Owen Clam- 
shells “Insure a Bigger 
Day’s Work,” 


\ 
\\ 


AN 


\ 


At 


\ 
\\ 


BRA ‘ 
NE Ra \\ 


A copy of the Owen Catalog in your 
files will provide ready access to needed 
information and specifications on the 
complete line of OWEN BUCKETS 
and GRAPPLES. Drop us a note for 
your copy TODAY. 


CLAMSHELL BUCKETS 


BIGGER DAYS 
WORK 


bie’ 
THE OWEN BUCKET CC. 


6060 Breakwater Avenue ® Cleveland, Ohio 


Branches: New York, Philadelphia, Chicago, Berkeley, Calif. 


127 


Save manpower 


time and 
material 


© Foundations 
“and Walls 


© Water or 
Sewage 
Treatment 
Plants 


© Tanks — 
Circular and 
Rectangular 


When placing con- 
crete, use this na- 
tionwide Form 
Rental and Engi- 
neering Service to 
increase profits, re- 
duce costs. 

Standard units of Econ- 
omy Forms fit most jobs, 
But where needed, spe- 


cial forms can be built 
to specification. 


ECONOMY FORMS CORP. 


HOME OFFICE: DES MOINES, IOWA 


: District Sales Offices: 
ECONOMY Baas 


Omaha, Neb. 
Minneapolis, Minn. 
metal forms for 
concrete construction 


© Bridges, 
Culverts and 
Box Tunnels 


Milwaukee, Wis. 
Fort Wayne, Ind. 
Cincinnati, Ohio 
Pittsburgh, Pa. 
Springfield, Mass. 
Metuchen, N. J. 
Decatur, Ga. 
Dallas, Texas 

Los Angeles, Calif. 
Denver, Colo. 


ee, 
STANDARD 


MONEY-SAVING 
PAVING PLANTS 


The most rugged plants in America 
and the cheapest to own and oper- 
ate. Less maintenance. Simplest 
design. Seven sizes. Unit built. 
Prompt delivery, 


Write for catalog. 


STANDARD STEEL CORPORATION 
5049 Boyle Ave., Los Angeles 58, Calif. 
123-49 Newbury St., Boston 16, Mass. 
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100 lin. ft. furn. and installing elect. metal conduit 1 in. in 
(Gh EVP, © Cetbesteve coc tet Reet aac eee 0 Sec pee ee Re ert 2.00 
50 lb. furn. and installing elect. conductors and grounding 
materials 3.00 
30 Ib. installing elect. apparatus ....... ee. 4.00 
Lump sum, furn. and installing interlock switch . 25.00 
38,500 cu. yd. excavation for access road ...............-- vit 
5,000 sta. cu. yd. overhaul of excav. for access road -05 
2,400 cu. yd. selected access road surfacing .........2222...-22:secceeeeees 1.40 
240' cw. yd. excay. for access road StruCts, <......s0s200----cs---neneennnseone= 3.00 
860 cu. yd. backfill for access road structs. . 4.50 
70 cu. yd. riprap for drainage channels 4.50 
25 cu. yd. gravel blanket under riprap for drainage channels 5.00 
70 sq. yd. dry-rock paving for access road drainage structs..... 4.50 
170 lin. ft. furn, and laying 14-ga., 24-in. diam. cor. metal pipe 5.20 
46 lin. ft. furn. and laying 12-ga., 36-in. diam. cor. metal pipe 10.50 
52 lin. ft. furn. and laying 12-ga., 54-in. diam, cor. metal pipe 15.00 
120 lin, ft. furn. and laying 10-ga., 66-in. diam. cor. metal pipe 23.00 
128 lin. ft. furn. and erecting 8-ga., multiple-plate cor. metal 
SUOC a AS Sheer tes casa enreee evaaree = Seve onesies op candiberngtactene 55.00 
365 lin. ft. furn. and erecting wire-cable guard fence - 3.60 
59 post furn. and setting guard posts ...........-.--.0-----0----- 8.00 
2 cattle guard furn. and const. H-5 type cattle guards... 450.00 
2 cattle guard furn. and const. H-15 type cattle guards.. $1,300 
4.8 mi. furn. and erecting barbed-wire fence ...................----. $1,500 
10 gate furn. and installing barbed-wire fence gates .... 15.00 
3 mi. removing barbed-wire fence .............---.-:000--- 300.00 
Lump sum, clearing transmission lines right-of-way ne. ates 
1 struct. constr. Type HS struct. using 50-, 55-, or 60-ft. 
DOVES cad sete aero ee Oe a= BS a One Sate d ale capcte Renna sect baaes 375.00 
1 struct. constr. Type HS struct. using 65-, 70-, or 75-ft. 
DOLESe cette een c eee eee eee nev. ee SS ees aye 475.00 
1 struct. constr. Type HA struct. using 55-, 60-, or 
poles 
1 struct. constr. 
max. pole length 
1 struct. constr. Type 3AC struct. using 55-, 60-, or 65-ft. 
Fey ee a. ce) bo) Vs ore rl s eRe Ra Sees Es 8 Se SEE Se fe 650.00 
1 struct. constr. Type 3AT struct. using 55-, 60-, or 65-ft. 
reese cue oo) Covell Cera vorte she pee ie ote ne ee RE eRe 5 600.00 
1 struct. constr. Type 3T struct. using 55-, 60-, or 65-ft. 
FReCEI chy Oo} Lo (rae de Gay anne cars So, GRE aie eee en Be eee 650.00 
3 I-brace assemb. and attach. I-brace for 12-ft. pole spacing 45.00 
10 guy constr. single guy : E 
20 guy constr. double guy 
1 guy constr. stub guy with 60-ft. pole .. 
30 anchor placing plate or cone anchor .... 
1 anchor placing grouted anchor ......... 
5 protector installing guy protectors 
15 assemb. assemb. and attaching suspension-insulator 
assembly with 7-insulator units pene 30.00 
6 assemb. assemb. and attaching suspensio 
assembly with 9-insulator_units ..........0....--00------- oh Se? 40.00 
18 assemb. assemb. and attaching double tension-insulato 
assemb. with 9 insulator units per string and double 
Strain yOKe yee te eee Ree Pee ee ayes 85.00 
0.4 mi, of line stringing three 397,500-circular mil ASCR cond. $4,000 
24 damper attaching vibration damper to ASCR conductor.... 11.00 
4 damper attaching vibration damper to overhead gd. wire 11.00 
3 wt. attaching 50-lb. hold-down weight for suspension 
SINS UL LAC OMUS pe seen re Pee nce 22.00 
0.5 mi. of line stringing two 3£-in. galv.-steel overhead ground 
A CSW Pim a, Fe oe seers Sm Pa 8 RRM ep eee ae $1,000 
5 post placing fence ground post and grounding fences 8.00 
0.3 mi. removing exist. 115-kv., 3 phase, single-circuit trans- 
Missiowy Nie ae oe ee ee $3,100 


Arizona—Davis Dam Project—Bureau of Reclamation. 


500.00 
585.00 
400.00 
500.00 
650.00 
900.00 
$1,500 
70.00 
50.00 
55.00 
275.00 
43.00 
43.00 
26.00 
45.00 
49.00 
130.00 
$4,450 
43.00 
30.00 
35.00 


$1,600 
30.00 


$3,000 


594.00 
683.00 
845.00 
703.00 


814.00 
57.00 
40.00 
65.30 

225.00 
18.25 
90.00 

7.90 


900.00 
850.00 
900.00 
$1,050 
900.00 
$1,150 
80.00 
45.00 
60.00 
350.00 
45.00 
60.00 
10.00 
50.00 
70.00 
140.00 
$5,000 
20.00 
20.00 
20.00 


$2,000 
25.00 


$5,000 


Stilling basin construction and outlet channel excavation 


710.90) 
800.00) 
740.00) 


850.00) 
50.00) 
35.00 } 
40.00) 

240.00 } 
25.09) 
30.00} 
10.00) 


34.00% 
43,004 


95.00) 
$4,000! 
11.00} 
9.00% 


24.009 


$1,000) 
9.00) 


$2,5009 


Grafe-Callahan Construction Co., Dallas, Tex.,,: 


with a bid of $2,731,882, was low before the Bureau of Reclamation for completion of Davis Dam Spillway) 
Stilling Basin. Work includes completion of the spillway stilling basin concrete structure and appurtenant: 
work; repair existing concrete; excavation of spillway outlet channel; surfacing of roadway and parking) 
areas; and construction of sidewalk along crest of dam embankment, under Schedule 1, and excavation for? 
improvement of the channel of the Colorado River under Schedule 2. Unit prices were as follows: 


Lump sum, 
Lump sum, 
Lump sum, 
Lump sum, 


32,000 
500 
2,800 
66,000 
7,500 
23,000 
21,500 
550 
2,000 
8,700 
800 
1,200 
100 


160 
3,000 
260,000 
21,000 
800 
25,500 


SCHEDULE NO. 1 


credit allowed to the Government for existing pile bridge 
credit allowed to the Government for existing cofferdam.. 
unwatering foundation of spillway stilling basin 
removal of existing piling : 


cu. yd. excay. for spillway stilling basin - 

cu. yd, excay. for lean concrete fill ........ 

Clig-yd. EXcay, LOficiteomamn. 3 08. cnee 

cu. yd. excav. for spillway outlet channel ...............-..--.... 

cu. yd. rock fill back of gravity wall ..... 

Cu; yd. impervaousetll ete cette 

cu. yd. compacting impervious fill 

cu. yd. area surfacing 

cu. yd. gravel blanket 

Ctl, NOndiprapn. estes 

lin. ft. constr. 6-in. diam. sewer-pi 

lin. ft. constr. 8-in. diam. sewer-pipe drains with uncem. joints 
lin. ft. constr. 8-in. diam. sewer-pipe drain, cradled in conc. with 
lin. 

lin. 

lb. placing reinf. bars and fabric ..... : 

bbl. furn. and handling portland cement .... 


ton furn. and handling pozzolan mys: 
bbl. furn. and handling portland-pozzolan cement 


. 2.904.353 

2,298,635 

(1) (2) 
$17,500 1,00 
$3000 1.00 
$550,000 $730,000 
$6,000 — $8,000 
6.60 6.00 
34.00 22.00 
15.00 17.00 
3.70 5.00 
2.80 1.80 
2.25 1.85 
2.10 2.20 
6.30 8.00 
5.20 5.00 
8.50 8.00 
6.50 3.00 
7.00 3.50 
3.10 4.00 
4.50 6.00 
7.89 2.50 
.10 .09 
5.90 7.50 
32.50 30.00 


(3) 
$65,000) 
$65,000) 
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|) UNIT BID PRICES... conrimves 


MINNEAPOLIS 


cu. yd. cone. in spillway stilling basin cut-off 0.000000... 26.30 27.00 


cu. yd. cone. in spillway stilling basin floor ......... 28.85 27.00 ; 
cu. yd. cone. in spillway stilling basin gravity walls 30.80 27.00 é 
cud. Cconc,tin drainage structs. 4.2. .<-0<.......... 63.00 90.00 i 


cu. yd. concrete in riprap 


lin. ft. furn. and placing metal seals, Type Z .. 3.70 4.50 ; 
lin. ft. saw cutting outline of repair recesses _ 2.40 4.50 : 
cu. yd. excav. of cone. in repair recesses .........- 52.00 75.00 A 


cu. yd. cone. in blockouts and repair recesses 
sq. ft. removal of surface offsets 
lin. ft. repair of existing metal seals, Type Z 


sq. yd. preparation of sub-grade for bituminous surfacing . .05 30 
M. gal. watering roadways and parking areas ........ 3 

ton liquid. asphalt prime’ coat .......2-).........-......... 75.00 80.00 
cu. yd. furn. additional aggregate for road-mix surfacing . 


135 ton furn. liquid asphalt for bituminous surfacing ......... ake 
sq. yd. constructing road-mix surfacing ......... E -28 af) 
fomsliquidsasphaltitor Sealicoat i. see et oe ere eee 85.00 80.00 
cu. yd. sand for seal coat .......... tie eee os A aol an 13.00 10.00 
sq. yd. constructing concrete sidewa 

cu. yd. excav. for channel improvement, first 75,000 cu. yds 


975,000 - 3 
cu. yd. excay. for channel improvement, over 75,000 cu. yds. ......--.--.-- 1.58 1.00 


130,000 


a 


i ighway and Street... 


5 WELL-KNOWN | 


RQsco “FIRSTS” 


%& Front Mounting 
With application controls at the rear i 


%* Folding Spray Bar 
Full-circulating, sump type 
* Spray Bar Safety Feature 


Grading and MC plant-mix surfacing 


old 


q 4 Coloradc—Adams County—State. Lowdermilk Bros., Denver, with a bid of $466,536, was low before the 


tate Highway Department for highway construction between Northend Valley Highway and North Wash- 
Yngton St. and Federal Blvd., including grading, structures plant mixed oil. Unit prices were as follows. 


maesLowdermilk” Bros. 222... 2.22: -cceccoceseoeccs- $466,536 ——e Peter Kiewit Sons, CO: ee ee $487,614 


BO cig ren Hecnecing Cx. ase ast Stork Concien Cee, = 349/878 safety link provents pat iccccde | 
OF4) eo. Hubner’ Co. 2 ooo. -- 483,882 (6) Engineer’s estimate .............------2..----- 456,976 %* Pressure Metering 

5) Gardner Construction Co, ......--.------- 485,435 Automatic and constantly maintained 

i | (1) (2) (3) (4) (5) (6) application of pressure 

meump sum, clear and grub F1002-1(8) -2.2..cc..oeee eee ctesceee eee 350.00 $1,000 500.00 $1,000 300.00 250.00 


%* Vee-Jet Nozzles 


jf.ump sum, clear and grub SP12-382-501 -.. $3,000 $5,000 500.00 $5,000 $3,000 $3,000 . 
dé mirap sti, clear.and grub SP12-382-502 ..2..-....2--2--cccccenoe 675.00 500.00 $1,500 $1,000 500.00 300.00 Accurate, non-clogging, no-streak 
gf.ump sum, rem. br. st. F1002-1(8) .........-...- = 50.00 100.00 200.00 25,00" 125.009= 25.00 application guaranteed 

ji-ump sum, rem. 4 str. (48-ft.) SP12-382-501 .........2....... 200.00 200.00 200.00 250.00 200.00 200.00 


Rosco has developed these fea- 
tures, many of which are now uni- 
versally used. Buy Rosco and be 
assured of the latest design advan- 
tages. 


fump sum, rem. 5 str. (24-ft.) SP12-382-501 ... 
Meump sum, rem. 15 str. F1002-1(8) .............. 
@e_ump sum, rem. 8 str. SP12-382-502 ......... 
Jump sum, rem. res. mail box SP12-382-501 
meewea,.rem. res. conc. dit. check. .........-..-...-.. 
ump sum, discon. 8 conn. water line . 


250.00 250.00 200.00 250.00 


1,830 sq. yd. rem. conc. pavement .......... s ROAD CONSTRUCTION AND Ni 
ump sum, rem. res. mail box SP12-382-502 200.00 250.00 50.00 25.00 } 

linstitareim,. fences 2s oh. .2 04 05 05 04 MAINTENANCE EQUIPMENT | 
cu. yd. uncl. gincn wae eared 7 a me ee a My 
cu. yd. uncl. ditch excavation . 5 5 3 } 
cu. yd. select eid oeieese ae 3h ae oe 24 ROSCO MANUFACTURING co. 
cu. yd. uncl. exc. (stripping) -.... “2 j ‘ ‘ 
cu. yd. dry rock excav. (struct.) 6.00 2.50 2.50 4.50 3118 SNELLING AVE. ¢ MINNEAPOLIS 6, MINN. 


cu. yd. dry com. excav. (struct.) 
cu. yd. wet rock excav. (struct) . 
cu. yd. wet com. excav. (struct.) 
; cu. yd. struct. backfill-CL-1 -.... 
| 350 hr. mechanical tamping ............ 
J 


CONTRACTORS EQUIPMENT CORP., 
Portland, Ore.... HARRY CORNELIUS 
CO., Albuquerque, N. M. ... FOUR 
WHEEL DRIVE PACIFIC CO., San Fran- 
cisco, Calif.... LARSON EQUIPMENT 
CO., Los Angeles, Calif. ... MISSOURI 
VALLEY INDUSTRIAL SUPPLY CORP., 
Bismarck, N. D. .. . H. W. MOORE 
EQUIPMENT CO., Denver, Colo... . 
PIONEER MACHINERY CO., Idaho 
Falls, Ida. . . . SIERRA MACHINERY 
CoO., Reno, Nev. ... J. K. WHEELER 
MACHINERY CO., Salt Lake City, Utah. 


610 hr. roller tamping roller 2U .... 
310 hr. roller tamping roller 4U .... 
390 hr. roller tamping F.W. roller ... 
140 hr. roller tamping R.T. roller .. 
/ 3 ea. furn. tamping roller 2U ...... 
‘ 3 ea. furn. tamping roller 4U ~_. 
F Gear turn... W. roller 222: 

3 hr. furn. R.T. roller ... 


150.00 100.00 200.00 100.00 100.00 75.00 
9,360 M. gal. wetting ...... z 1.00 1.00 2.00 1.30 75 1.10 
MS OOO stas vy. Over tna tl sooo cca crate ence eccmaceenenteetecnee 01 -O1 -O1 01 015 =.006 


; | Continued on page 130 


CONCRETE | > 
VIBRATORS |, 


1% H.P. to 5 H.P. 


The standard with contractors 
for many years. 
GV-1, GV-2, & GV-3 MODELS NOW 


EQUIPPED WITH AUTOMATIC 
CENTRIFUGAL CLUTCH AS STANDARD 


EQUIPMENT Wrife for full information : 
ARVEL [[QUIPMENT (“ORPORATION - x ae a 
215-217 EAGLE STREET BROOKLYN 22, N. Y. Rear Mounted Model RRE 
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Ask the men who 
live with wire rope... 


Drop-forged 
Hot dip galvanized 


SIZES FOR 
ALL WIRE ROPE 


DISTRIBUTORS EVERYWHERE 


AMERICAN HOIST & DERRICK CO. 
ST. PAUL 1, MINNESOTA 


POWER 
HYDRAULICS 


Snow Plows 


Specify 
MONARCH CONTROLS 
for new or existing 
snow plow equipment 


¢ Clutch operated models 

¢ Thousands in use — 

Fit all trucks 

Fan belt or electrically driven 


e Write Hydraulic Division 
MONARCH ROAD MACH. CO. 
324 North Front Ave. 

GRAND RAPIDS 4, MICHIGAN 
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269/900" "yd Simle O VEL aL cccact oes soos one -eteee serene ee ote concn 10 12 .10 .20 a07, 
26,800 ton mi. overhaul ............... a 09 14 .10 12 A) 
21,600 ton gr. cr. rock surf—C. ... 80 90 1.00 1.30 1.28 


1,600 cu. yd. detour surfacing ... 


500 ton asph. (150-200 penn.) . we <32.500 S0L0008S4-00) Se 2 7200 

323700) gale asphy foeptia ties Ml Oycces creer entre eeeen cca 15 aly 18 ahi7) 18 | 
83710) tone plant mgxed oil pry, Stitt. sues sesscccnsresvesvaerees 4.00 3.65 3.95 5.00 4.00 3 
OFSPIMeste bie wants. Drids timber) cen cerns ee ete etontree 350.00 300.00 500.00 300.00 300.00 30c 
OSS eM, tte bi mise. ante. tii ber eeger cr ee ecs-ecceee ieee 350.00 300.00 500.00 300.00 300.00 200 
1240 Cuseyde 'Clags) Al” Coment..cecccsteert- 2s scowezteaztesrrsesnvae 52.50 59.00 47.00 55.00 (64500 Si6G 
19 iew. syd) Class <B” ‘conc, 23.208 oe 52.50 60.00 45.00 60.00 51.00 5d 

141,850 Ib. reinf. str. trans. and place ... .06 .04 .05 -04 -04 

511,100 lb. struct. str. trans. and place .... -06 -035 -065 .04 -035 
376 lin. ft. 24-in. r. cone. culv. pipe -... se 5.50 7.00 5.00 6.00 6.00 é 
120) linvtt. 8-invicory met. culv.. Pipe -csrseuseessesees-tereree 2.00 2.00 2.00 2.00 2.00 J 
98 lin. ft. 12-in. cor. met. culv. pipe -- he 3.10 2.50 3.00 2.50 2.50 a 
994 lin. ft. 18-in. cor. met. culv. pipe ..... = 4.00 4.00 4.00 3.50 3.00 & 
2,060 lin. ft. 24-in. cor. met. culv. pipe -.... = 5.20 5.50 5.00 5.00 4.80 4 
108 lin. ft. 36-in. cor. met. culv. pipe ..... 9.50 11.00 9.00 10.00 8.00 Gg 
330 lin. ft. 18-in. cor. met. siphon pipe - 6.00 6.00 6.00 7.00 6.00 4 
465 lin. ft. 24-in. cor. met. siphon pipe - 7.85 8.50 8.00 8.50 Gada § 
5,690 lin. ft. treat. timb. piling (dr.) .... rae 2.00 2.00 ‘75 1:25 1.50 | 
BO cul shty Pipra pn sess tee. tee nec ee seee nea, den nce y acne apanpe rer aees 30.00 10.00 10.00 10.00 1000 14) 
1,600 lin. ft. 8-in. cor. met. p. un. drain cco 3.00 5.50 6.00 4.00 5.50 4 
2,000™lin. ft. metal pli od. fer Ces ccceceereeeceee eee oe western ae 3.75 3.00 4.40 4.00 3.00 K| 

19,000 lin. ft. barb wire fence (TWP) - aes 4) .20 125 .24 .20 
11,900 lin. ft. C. W. fence (TWP) ..... ecto Sher, rere 735 40 38 .30 30 
D5 ae BE Wis ates ee ere cece: eee ees 35s 15.00 10.00 15.00 30.00 15.00 15) 
3 ea. D.W. gates 2 50.00 50.00 50.00 50.00  SOl00RMESE: 
lheamwalkopates tx eee en es 15.00 10.00 25.00 30.00 25.00 "24 
13 ea. R.O.W. markers .......... - 10.50 10.00 10.00° 10.00 ~ 10:00; Raat 


4 ea. tr. gds. 18-in. siphon _.. . ‘ 5 M 
6 ea. tr. gds. 24-in. siphon —........... -..... 29400, 55.00, 60.00 40.00 —--25:003eesS 
T4) Gandy pipes; (CONCs fl. rsssssse:<z.c syeee noes Wiens ee eerie 2 12.50 10.00 6.00 10.00 10.00 § 


527 ea. timber gd. posts .............. Sera acerreeae 5.50 5.00 6.00 5.00 5.00 q 
975 lin. ft. 4-in. met. drain pipe .. ; 1.50 LRA) 2.00 1:25 1.00 1 
52 lin. ft. 6-in. met. drain pipe ....... : 2.00 2.00 4.00 2.00 1.50 I 


5 ea. 4-in. C. I. val. and val. box . 
2 ea. 6-in. C. I. val. and val. box ... 
2 ean NO. Uosmiletiord sandctia eee re eee 
6 lint tt 58-in) x 36-in) GC. M. Ar. CG, Py. 2 4 4 s . 
5 i@ay fis ends SEC. 24-141..1 Gs bag epee eeee ews aoe 57.50 50.00 75.00 60.00 50.00 64 


Road-mix surfacing of 26.7 mi. in Nevada 


Nevada—Washoe County—State. J. C. Compton, McMinnville, Oregon, with a bid of $73,703, was : 
before the State Department of Highways for construction of a portion of the State Highway System fr 
Nixon to the north boundary of Pyramid Lake, a distance of 26.7 mi. Unit prices were as follows: 


(Gi) ai; C2Comptonies see eee $73,703 (4) Young & Smith Construction Co......... $39, ! 
(2) George E. Miller ... oe Yoel (5) Whiting & Daymond .22 2... eee 92,! 
C3) aCe DietenichCow sco eee ee 76,658 

(1) (2) (3) (4) ( 
EUIIDy SUE (SIO 11 So 0 occa Prete vas oe and eS 500.00 500.00 600.00 $1,000 500 
LGsOGeINiEnesha per rvOaG way, etece see ee e + 150.00 250.00 400.00 500.00 500 
210 ton liquid asphalt, Type MC-2 (seal) .............. : 35.00 35.00 34.50 40.00 36 
1,242 ton liquid asphalt, Type SC-4 (rdmx.) ....... an seacgaeeeeccees : 30.00 29 00 31.00 35.00 36 
Ori 7m NateecOad mix C2 tot pam WiACt la) meee te cea e eee cc cease ... 850.00 650.00 800.00 800.00 800 
5581 mis roadmix. (26-8. owidth)) Wes wicac. tee eee _s once eee meee -- 900.00 650.00 800.00 800.00 900 


Force account, hand pick rock ....... 
2,580 lin. ft. beam type metal guar 


Ciecail Seiko <0 oe eee pene | P3500, P4500 By Sameton 


223 ea. culvert markers and guide posts : 
1,930 lin. ft. paint guard rail _.... eR ete: Pe ee ees 50 .20 -50 1.00 
1,000 lin. ft. roadmix berm .......... Berenice cmeeeee a ee 1.00 .20 -50 225 é 
120) ‘sqivyd.) paved ditches! 2:c.eeeceo ne eeu. TRS EESC cetera 1.50 -50 2.00 3.00 


Gravel surfacing and road-mix oiling in Montana 


Montana—Lincoln and Flathead Counties—State. Peter Kiewit Sons’ Co., Sheridan, Wyo., with a bid 
$546,300, received a contract from the Montana Highway Commission for construction of the Manic 
Kalispell highway ; including 9.4 mi. of grading, gravel surfacing, road-mix oiling and small drainage stri 
tures. Unit prices were as follows: 


(1) Peter Kiewit Sons’ Co. <........:2.-:-c---- $546,300 (@G)iRoy LiiBarr 8 Cow.ce eee ee $589,! 

(2): (Gletin’ (Geety enc cee eee 579,477 (4)" Sather & Sons) core eee ee OS} 
(1) (2) (3) ( 

558,596 cu. yd. uncl, excav. and borrow. ....,............ sstaaseesnestcas ea A .34 .445 SeWVE 


ISLA ci ys CULVEert exCay. tre cerccrstess aoe 
45,903 cu. yd. sand base ......... 
29,770 mi. yd. overhaul 
2,882 ton cover coat surf., 54-in. gravel ...... 
49,090 ton Type “A” top coat, 34-in. gravel 
32,475 ton sel. borrow base course .............--.---- ? SRE ee ‘ . 
45,257 ton base coat surf., grade A-2 ..... ee) te .97 86 1.00 
211,590 gal. ap. MC-3 A.R.O.-mix ......... 


58,111 gal. ap. RS-3 A.R.O.-seal ............ 17 1155 16 | 

0494 Oi Balerap. wK@oil emis O)e- DELI © mersa/ tine secterecree cer rttcrec sees ete rien en 17 155 16 

9.412 mi. PrOCEssIng Weteedeercsthensenen- $1,200 $1,000 $1,250 800 
Z56) SQ VG seDLOCCESI Ino me ceetrneremteneee ata acces 0 


635 unit rolling susiace cost and S.B.B.C eee : : 

560 unit rolling embankment ...........200.02020.00.... Rie en tt hore 7.00 7.50 4 
10,440 M. gal. watering ................... He 4 
53:45 acre clearing) 21. = 


33:60) “ache. grub biti a ereereeccte rater Meee kc nt ep ns Re 4 i 
282 lin. ft. 18-in. Sas ne ee es 5000 aoe ) 
2,212 lin. ft. 24-in. C.M.P. culverts ....... ae : 3 H 
166 lin. ft. 30-in. C.M.P. culverts .... ee 760 00 5 op j 
227 lin. ft. 36-in. C.M.P. culverts .........--..... 121000 111 20M ms OD en 
54 lin. ft. 36-in. C.M.P. culverts—8 gauge .. he 18.00 15.20 19.00 14 
1U0 lin. {t7-43-in- GMP culverts)... ae oe 16.00 14.90 20.00 1 
1,470 Jin. ft. 6-in oC. MP pertorated pipe. 100 a) 2s eee 2.00) 1.48% 99150 4 


WECTERPN CONCTDIICTIAANL Alp... kn. 1c 
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Pt Second Colorado River 
| pipeline for San Diego 


pEASSED BY THE HOUSE on Sep- 
| tember 13 and by the Senate on October 
©) 1, an $18,000,000 authorization has been 
| granted the Navy for construction of a 
*} second barrel for delivery of Metro- 
|} politan Water District Aqueduct water 
+{ to San Diego, California. Capacity of the 
i first pipe, constructed in 1944, has been 
| severely taxed by renewed expansion of 
|} military facilities in the area. 


In doubling deliveries of Colorado 
») River water to San Diego, the new pipe 
|) may also settle current disputes over 
}{rights to Santa Margarita watershed 
Be plics sought by the Marine base at 
»} Camp Pendleton. Designed to parallel 
the original pipe, this new barrel was 
postponed in 1944 due to material short- 
jages. 


States protest cuts in 
highway steel quotas 


NOT AMONG the construction in- 
dustry activities least affected by the 
steel shortage are Western state 
highway programs, which have now 
received their fourth quarter steel 
allotments and may be subject to 
continued curtailment of supplies in 
1952. Expressing the feeling that 
“construction of structures in our 
highway system is a factor vital to 
national defense,” Utah State Road 
Commission chairman D. H. Whit- 
tenburg has declared that his state 
is “impotent” to carry out its pro- 
gram of highway improvement. 


Utah’s steel quota for 1952 is 402 
tons, including reinforcing and struc- 
tural, whereas two highway overpass 
structures each have requirements in 
excess of that figure. As originally 
planned, the State’s 1952 program 
calls for over 2,000 tons. 


In Colorado, State Highway En- 
gineer Mark Watrous has assailed 
the Government for creation of an 
artificial steel shortage which, he 
says, has given rise to a black market 
in steel. He disclosed that Colorado 
has been offered all the steel it can 
use for its ambitious highway pro- 
gram, but at prices 50% higher than 
at present. 


In the State of Washington, 
alarmed at reduction of steel allot- 
ments in the fourth quarter of 1951, 
the State Good Roads Association 
has forwarded a resolution to Charles 
E. Wilson, director of defense mobili- 
zation. Citing Washington’s strategic 
geographic position in the U. S., its 
great number of power and military 
defense developments, and its finan- 
cial readiness to proceed with a vital 
highway program, the resolution in 
effect requests “that definite alloca- 
tions of steel for highway purposes 
be made to the Department of High- 
ways...in sufficient quantities and in 
sufficient time to provide for the con- 
struction of essential highways and 
bridges in connection with National 
defense.” 


160.97 cu. yd. Class “‘AD” concrete 
27,266 lb. reinforcing steel ............... 
44 lin. ft. relay pipe culverts 
490 cu. yd. gravel backfill .....0... 
104 lin. ft. 4-in. galvanized iron pipe . 
3.557 M.B.M. tr. timber ditch lining ..... 
2 ea. conc. proj. markers ................ 

51 ea. conc. station markers .. ae 
SEA. CONC t/-We MO NUM eR ts eos ernest eer. s) cst eee cece 


Heavy grading for new road in Arizona 


Arizona—Yavapai County—State. Arizona Sand & Rock Co., Phoenix, with a bid of $960,730, was low 
before the State Highway Department for construction of a highway, Cordes-Bridgeport, which begins 
approximately 8 to 11 mi. west of Camp Verde or 21 to 24 mi. east of Dewey; consists of heavy grading and 
draining work over a new alignment. Unit prices were as follows: 


(@)PArizonassand, & Rock! Co... $960,730 (3) Fisher Contracting Co...........................$988,617 
(2), Vinnell Company, Inel 22:2. ee 980,957 

(1) (2) (3) 
557,400bCus: ya-road way, excava tlomeeccuceceete ne een ynee ee ee 1.44 1.46 1.44 
36,500 cu. yd. overbreakage .......... = 1.08 1.095 1.08 


27,00 Omen ey.d-yslidesipaene ae eee as YP) 13 phen 
4,525 cu. yd. drainage excavation = 1.04 2.00 1.85 
7,290 lin. ft. grader ditches ~........ = .16 -20 15 
2;700 lin. ft. crown ditches ..........- Ea 40 30 .70 
830 cu. yd. structural excavation pe: 4.00 3.50 7.00 
38,350 cu. yd. mi. overhaul ............... a .40 .40 AS 
2,000 M. gal. watering (CIP) is 3.40 4.00 6.00 
O00shrserolling see se ean ee BS 7.00 8.00 8.50 
248 cu. yd. Class A conc. (incl. cement) .. - 63.30 70.00 75.00 
245430 Ib; reinforcing steel (bars)“(CIP) 28 i} .125 17 
1,010 lin. ft. 24-in. corru. metal pipe (CIP except excav.) ... as 5.70 6.00 6.50 
82 lin. ft. 30-in. corru. metal pipe (CIP except excav.) ...............---. cy 7.00 7.50 8.00 
220 lin. ft. 36-in. corru. metal pipe (10 gauge) (CIP except excav.)...... 13.20 12.50 13.00 
178 lin. ft. 36-in. corru. metal pipe (12 gauge) (CIP except excav.) ...... 10.90 15.00 15.00 
108 lin. ft. 54-in. corru. metal pipe (CIP except excav.) ......-:.-2--.-------- a 18.10 21.00 23.00 

Lump sum, 84-in. sectional plate pipe (various gauges) (CIP except excav.) 
(Stant42882 7.0) Saeies 2ee ab a ee eS ee eee $19,300 $21,000 $27,000 

Lump sum, 84-in. sectional plate pipe (8 gauge) (CIP except excav.) 
CS taser 31:75 0) eee I od ee eens $11,000 $10,000 $14,000 
1 ea. cattle guard (4 unit) (CIP except excay. and conc.) 

Stay 4 17dFE 1 0) eee. Soe er ee ar ee eet eee $1,200 $1,100 $1,600 
8 ea. r/w markers (std. C-1) (Type B or C) (CIP) = 8.50 10.00 14.00 
TSeS 20 Rlinestemunertencen (std) mG by) ie eee eerees ea eee eee Lil .20 22 


Your future job will benefit by 
using ‘“Commercial’’ tunnel 
supports, either beams, plates 
or lagging— 


WHEREVER 
EARTH MUST BE 
SUPPORTED 


Available in many radii and 
shapes. 


Write for our booklet ‘‘Com- 
mercial Tunnel Liners’’—Free. 


SHEARING & STAM 
[are 


NG CO.""sn""” 
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Hydro plant in 13 months 


... Continued from page 65 


However, the contractor’s use of equip- 
ment is very flexible to maintain a bal- 
anced rise in the embankment. End 
dump trucks also haul coarser material 
from a separate borrow pit upstream 
from the dam. End dumps are also used 
to haul the rock shell for protecting the 
surfaces of the embankment which will 
be in contact with the water. Plenty of 
loose material is available for riprap, and 
no appreciable amount of drilling and 
shooting has been required. 


Core moisture content 


No difficulties have been encountered 
in drying the 500,000 cu. yd. of selected 
material for the core. Two classes of 
suitable clay material are present in the 
area and are being used in the core sec- 
tion. One of these, termed Hagerman 
Clay, has some excess moisture. By disk- 
ing the borrow pits and the fill, it can be 
placed at optimum moisture content. 
W hen excavated and stockpiled for later 
use the’ clay was spread in about six 
stockpiles and so arranged that a large 
surface was exposed. This permits a 
constant operation to be maintained by 
alternating the sources. Core material 
is placed at 20% to 24% moisture. Dry- 
ing in the borrow pit usually takes about 
four to five hours after disking. 

Core material was placed in 6-in. lifts 
and compacted to a weight of 93 Ib. cu. 


A COMPLETE LINE OF 


GASOLINE AND ELECTRIC 


VIBRATORS 


Send for 
Bulletin 511 


Catalogs all STOW 
vibrator models 
and accessories. 
Gives performance 
data. Write today 
for your FREE copy 
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56 SHEAR ST., BINGHAMTON, N. Y. 


ft. by sheepsfoot roller. About twelve 
passes with the roller gave satisfactory 
compaction. This compaction is about 
five pounds greater than natural density. 
Pneumatic-tired rollers were used on 
the random material. Water drawn from 
the river by a 2,000-gpm. pump was used 
for wetting down random material as it 
was placed and in the borrow pits. 


KEY FIGURES in construction of the C. J. 
Strike Hydroelectric Development are E. A. 
Woodhead, left, superintendent of power 
plants for Idaho Power Co., and Glenn C. 
Johnson, right, project manager for Morrison- 
Knudsen Co., Inc. 


Although the general character of the 
ground at the site was not hard on tires, 
the contractor maintained a special tire- 
handling truck to keep earth-moving 
equipment operating at a maximum. 
This truck was equipped with a hoist 
that could lift the large wheels from the 
earthmoving rigs. This unit was most 


70 


SUPERIOR PERFORMANCE — 
thru. improved design; higher 
operating speeds; lighter weight, 
heavy duty flexible shafting; 
shorter, more efficient vibrator 
heads. 


MORE UTILITY — new STOW 
design permits tool shafts to be 
quickly, easily attached to the 
engine shaft for grinding, buff- 
ing, drilling. Complete acces- 
sories available. 


THE RIGHT VIBRATOR FOR 
THE JOB. You'll find just the 
unit you need in this newly de- 
signed, complete line! 


10 


MANUFACTURING CO. 


effective in lessening down-time due - 
tire trouble. 


Abutments 


The south abutment consists of 
similar silty clay to that found at tl 
bottom of the river and on which ¢} 
main section of the dam is built. TI 
right, or north abutment, enters the ar 
of pervious alluvium material some 4f 
ft. from the spillway. Sheet-piling, alor 
the axis of the dam, was driven up th 
slope from the spillway to a depth of 
ft. or refusal. 


Seepage checked 


This pervious material zone continu’ 
upstream behind the dam. To check ar 
possible seepage a trench about 1,400 - 
long, and in some places 50 ft. deep, w! 
excavated and filled with compacted m| 
terial similar to that used in the emban) 
ment core. The zone was then blanket¢ 
upstream with a layer of impervioy 
material for a distance of about 1,500 | 
This blanket makes contact with tl 
impervious silt on the river channel | 
elev. 2355 and extends to elev. 2455 1 
the shore line on about a 1:6 slope. TI 
blanket is ten feet thick at the base ar 
5 ft. thick at the top. It is covered wi; 
a layer of large gravel and rock to ho 
it in place. 


Engineers 

E. A. Woodhead is Superintende: 
of Power Plants for the Idaho Powi 
Company with headquarters at Bois 
and was in direct charge of engineerim 
for the C. J. Strike Hydro-Electric Di 
velopment. He was responsible for mar 
of the design innovations. Donald Ba 
clay and Carl Lewis are senior enginee’ 
connected with the project in the cou 
pany’s general office. Fred McCormie 
assistant to the Superintendent 
Power Plants, is in charge of field open 
tions at the project site. Assisting ha 
are R. C. Lowerie, resident enginees 
Gailen Soule, Gomer Condit, M. | 
Welsh, detail engineers; and Russi 
Stewart, chief of concrete inspectiel 
personnel. 


i 


Designers 

Ebasco Services are the designiz 
engineers. Involved are A. T. Larne 
chief civil engineer, and H. L. Low 
chief electrical engineer. Sponsoring 
signs are R. A. Sutherland, hydrauli! 
M. W. Reid, electrical; and G.’ | 
Latham, structural. 


M-K mainstays 


Glenn C. Johnson,is project manag 
for Morrison-Knudsen Company, Ini 
with D. C. Thomas as assistant projd 
manager. W. A. Abrahamson is projd 
engineer, and L. Miller is office manag? 
Key men superintending constructi) 
are: James ’W. Rutherford, concret 
Roy J. Rasmussen, electrical; B. 
Johnson, erection; Harry A. Woodd 
excavation; Roger C. Thomas, carpé 
try shop; Noah E. Barker and Llo 
Condit, general carpentry. Master n| 
chanic is Frank J. Barta. Pictures 
personnel in charge of the high-ball ¢ 
aoe. at C. J. Strike appear on pa 
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NEW BOOKS 


Pile Foundations, First Edition—By 
Robert D. Chellis. Published by Mc- 
Graw-Hill Book Co., Inc., 330 W. 42nd 
St., New York 18, N. "Y, 680 pages, 6x 9. 
Price $12.50. 


The author, a structural designer for 
ft Btone & Webster Engineering Corp., pre- 
‘jfsents the essential facts and data needed 
> }for economical and efficient design of pile 
 {foundations. The book covers the principles 
»jof soil mechanics, methods of determining 
}pile capacities from driving resistances, and 
tchoosing piles and types of equipment. It 
Db describes and evaluates types of wood, con- 
i rete, steel piles and sheet piling, and gives 
)imethods of structural design of piles, pre- 
enting corrosion of steel piles, protecting 
i" oncrete piles and load testing. Attention 
jis given to the causes, methods of preven- 
ition, and remedies of pile-foundation fail- 
tlures. Developments in diesel hammers, 
prestressed concrete piles, sand drainage 
-tand Prepakt concrete are also discussed. 
The book contains tables of properties of 
fh all American and British hammers, extrac- 
ttors, piles and sheet piling. Standard speci- 
iH cations of leading technical societies and 
Associations and of leading manufacturers 
jjof piles and piling contractors are given, 
i and portions of leading codes affecting pil- 
/ ing are quoted. 
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1575 Review Questions for Surveyors— 
( By Russell C. Brinker. Published by Rus- 
» sell C. Brinker, Department of Civil En- 
ni gineering, Blacksburg, Virginia. 108 
j pages, 8% x 11. Price not designated. 
1 


This compilation of surveying questions 


s the result of many years of collecting by 
he writer. It is believed to be the most 
comprehensive set of such questions ever 
Wublished. Registration license examina- 
sions from California and other states have 
ontributed questions, although these have 
een rewritten. Men taking civil service or 
/egistration examinations in surveying (or 
“he Junior or Civil Engineer examinations 
which usually include many surveying ques- 
»ions) will find help in this compilation. 

bh y th 


Standard Practices for Low and Medium 
Speed Stationary Diesel Engines—Pub- 
.) lished by Diesel Engine Manufacturers 
“4 Association, One North LaSalle St., Chi- 
“|, cago 2, Ill. 200 pages, 6 x 9. Price $5.00. 


ul This book is published with the sole aim 
tof being of service to diesel engine users, 
* rospective buyers and consulting engi- 
*ieers. It covers stationary diesel engines at 
speeds up to and including approximately 
4750 rpm., and supersedes the three previous 
ditions of these standards (latest, 1946). 
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i Earth Manual— Published by the Bureau 


} of Reclamation, Department of the In- 
} terior, Denver Federal Center, Denver, 
i) Colo. Price $2.50. 


w) This new volume is designed as a sup- 
Mlement to the Reclamation Manual. It 
» tombines pertinent material from the pre- 
“\yiously issued Earth Materials Laboratory 
jest Procedures Manual, the Field Manual 
‘or Rolled Earth Dams, and the Earth Ma- 
'Verials Investigation Manual. In addition to 
Jollecting the valuable material issued in 
hese previous works, Earth Manual offers 
jiew information on ‘foundation investiga- 
dons and control of earth materials in 
anals and miscellaneous earthwork. 
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Palisades Dam 
completion funds sought 


A SUPPLEMENTAL appropriation of 
$2,000,000 is sought in Congress by the 
Bureau of Reclamation in order to con- 
tinue construction of Palisades Dam and 
power plant on the Snake River in 
Idaho. Power requirements of the AEC 
installation at Arco are cited in justifica- 
tion of the request, which would permit 
generation of 114,000 kw. by 1956. 
Palisades Dam is the main feature of 
a $76,600,000 reclamation project that 
was dropped after preliminary work 
several years ago. First step under the 
requested appropriation would be exca- 
vation of the diversion tunnel. When 
completed, the earthfill dam will be 260 


ft. high and impound 1,400,000 acre-feet 
of water. Beyond its use in power gen- 
eration during the present emergency, 
the dam would eventually bring irriga- 
tion and flood control benefits. 


Chief Joe Dam 
needs 120 workers 


AN ADDITIONAL 120 workers are 
needed on the construction of Chief 
Joseph Dam on the Columbia River in 
Washington. At the present time 920 
workers are engaged in completing this 
year’s schedule before the high water and 
bad weather set in. The contractor’s 
goals are the placing of first-stage con- 
crete and the construction of a new cof- 
ferdam to the south before May. 


Many contractors have found Armco 
Liner Plates help assure adequate 
profits on tunneling jobs. 

That’s because they are so easy 
to handle and install. This simpli- 
fies and speeds the job. For ex- 
ample, one man can carry, hold 
and bolt an Armco Liner Section 
into place using only a structural 
wrench, 


Here’s something else. Armco Liner 
Plates give you ample strength 
without excess bulk. It means less 
excavation—less dirt to be handled 
and hauled away. 

Plan on Armco Liner Plates for 
that next tunneling job and see for 
yourself how they permit lower bids 
with good profit. Write for com- 
plete information. 


ARMCO DRAINAGE & METAL PRODUCTS, INC. 
CALCO ¢ NORTH PACIFIC © HARDESTY DIVISIONS 


Berkeley @ Los Angeles @ Seattle ® Spokane 
Portland @ Salt Lake City ® Denver 


NW, RMCo 


ARMCO LINER PLATES \/ 


NEW LITERATURE 


1101 
Cable controlled bulldozer 
for Cat DW10 tractor 


In an informative broadside just re- 
leased by Caterpillar Tractor Co., the 
new cable controlled bulldozer for the 
DW 10 tractor is fully described and 
pictured in action on construction proj- 
ects. Full specifications are included 
along with an outline of the features 
offered by this multi-purpose earth- 
mover. 


1102 
Field lubrication guide 
in 22 illustrated pages 


Starting with an explanation of what 
Graco Convoy Lubers are, and proceed- 
ing through all phases of the lubricating 
equipment and accessories offered by 
the Gray Company, Inc., this booklet is 
a worthwhile guide to the solution of 
field lubrication problems. The story is 
all here—told in pictures, tables, draw- 
ings and charts. Information is included 
on how to order specified articles. There 
is a complete list of Grayco service 
depots throughout the country. Several 
sections are devoted to a description of 


Graco “job-planned” units which are 
designed by the user and created by 
Grayco to solve particular requirements. 


1103 
Here’s how to operate a 
welding or cutting outfit 


Designed for students of vocational 
training schools—and to meet an m- 
creased need for manual training, Na- 
tional Welding Equipment Co. offers a 
new booklet on “Here’s How to Operate 
a National Welding or Cutting Outfit.” 
This fully-illustrated manual offers brief 
textual descriptions on how to use and 
assemble this equipment for the best 
results. It is carefully explained and il- 
lustrated adequately to be of maximum 
use to the novice. 


1104 
Concrete sewer know-how 
in 48-page reference guide 


Tables and charts, which should be of 
great value to sanitary engineers, high- 
light this 48-page reference booklet 
called “Concrete Sewers.” Filled with 
information on the design and construc- 
tion of concrete sewer systems, and 


+* STEPS UP PRODUCTION 
* CUTS COSTS 


for you. 
Hopkins Combination 
Oil-Gas Dryer Unit 
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Solves Your Drying Problems 


@ The Hopkins Volcanic Dryer Unit gives 
you greater tonnage with less fuel, less cost. 
It’s rugged, reliable, economical, and effi- 
cient — a complete ‘package unit'' com- 
bustion system designed especially for 
asphalt plants. 

Hopkins low pressure air equipment is 
adaptable to any dryer size or design, and 
so complete it can be installed in as little 
as 6 hours. Investigate these low-cost burn- 
ing systems today. A letter or phone call 
puts our specialized experience to work 


data covering loads on sewer condui 
this Portland Cement Association bo 
let should answer many questions abe 
the techniques of concrete sewer c 
struction. “Concrete Sewers” discuss 
the hydraulics and construction 
sewers; types and design of sewer cq 
struction and loads on sewers and sew. 
appurtenances. The final chapter cova 
maintenance and repair of sewer lin 
and includes information on safety Py 
cautions in sewer operations. 


loaded with the latest available ona 


1105 
Action-view catalog spotlights 
1/%4-cu. yd. tractor-shovel 
This catalog not only tells the read 
about the new 1%-cu. yd. tractor-shox 


made by The Frank G. Hough Co., 
also shows him the features that ma 


PRYe wn 


a he 


this Payloader a solution to many mai 
rials handling problems in the constru 
tion and public works fields. Featuz 
such as full-reversing transmissi« 
operator visibility and safety, full I 
draulic bucket control, power boos; 
steering and the unique unit-design 
clearly illustrated in the pages of t: 
booklet. Complete specifications on # 
machine are included to complete # 
picture. 


1106 
Plunger pump pamphlet offers 
capacity tables and drawings 


This new two-color, 8-page bulle: 
released by The Dorr Co., describes t 
Dorrco Plunger Pump in detail. Pho: 
graphs, drawings, capacity tables a 
text give a complete picture of the equ! 
ment. Included also are a complete 
of sample specifications and preferr 
arrangement drawings for the pur 
when located at different elevations w’ 
respect to the clarifier. Features such| 
the adjustable stroke for quick capac: 
regulation, a low speed, large diame} 
piston which gives maximum volumet 
efficiency and a common cast iron bz 
plate for both pump and motor are « 
plained in the booklet. 


1107 


Plywood properties and design 
data for industrial uses book 


Holders of Douglas Fir Plywood 4 
sociation’s “Handbook of Uses” will 
interested in receiving a copy of t 
new folder on properties and desi 
data. Figures on working stresses are 
cluded in this folder, which compiles 1 
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slatest information to keep the Hand- 
000k up to date. This 4-page folder 
“should immediately follow the Basic 


)Catalog pages in the Handbook. 
1108 

(Timber takes its place 

yin recreational buildings 


) A picture story of the versatility of 
©Simber in the construction of recrea- 
tional buildings is available to architects 
wand engineers who submit requests upon 
vheir letterhead. This bulletin, by Tim- 
per Engineering Co., is jammed with 
‘photographs and descriptive captions 
yeshowing the trend toward timber in 
“many modern construction projects. 
)jEach application shown has a paragraph 
»pf explanation attached which points 
) but the type of timber and the technique 
(applied to the construction. 


1109 
Steel statistics guide 


= Bethlehem Pacific Coast Steel Corp. 
“offers a 40-page booklet, loaded with 
Wables entitled “Bethlehem Pacific 
hRolled Steel Products.” Properties and 
basizes of sections rolled on individual 
‘Mmills of each of the company’s three steel 
Yolants are listed in this valuable ref- 
verence guide. Specialties manufactured 
foy the company are also listed in the 
Yzuide. Buyers of steel would do well to 
save a copy of this information in their 
svibraries. 

1110 

‘Grit removal from sewage 


A practical discussion of the problem 
‘of grit removal from the maximum flow 
*o the plant is included in this 20-page 
“ooklet just released by The Dorr Co. 
The star of the booklet is the Dorr De- 


ritor which removes over 95% of all 


grit larger than a definite size—usually 
65 mesh+-from the maximum flow to the 
plant. The Detritor produces a washed 
grit, drained of its free water, and con- 
taining not more than 3% by weight of 
putrescible organic matter. Detritors, 
the booklet explains, will operate under 
widely varying flows without requiring 
adjustments. The last eight pages of the 
bulletin are devoted to a discussion of 
grit chamber design principles. This sec- 
tion proves both theoretically and by 
grit analysis from various installations 
that the capacity of a grit chamber is in 
direct proportion to the area regardless 
of the relations of width, depth and 
velocity. The inadequacy of the “1 
ft./sec—60 sec. detention” rule-of- 
thumb is clearly demonstrated. 


: 1111 
Solderless connectors 


In 4 pages, Buchanan Electrical Prod- 
ucts Corp. offers a description of its line 
of Underwriters’ approved “pres-SURE- 
connectors” for solderless splicing and 
terminating of electrical wires. The 
folder contains detailed descriptive data, 
installation instructions and pertinent 
ordering information. The text is fully 
illustrated with diagrams and drawings. 


1112 
A piece of literature 
with one moving part 


Straub Manufacturing Co. offers a 
piece of literature with one moving part. 
The l-page bulletin features a diagram 
of the Kue-Ken crushing principle—but 
the jaw is attached in a separate piece. 
By applying the suggested pencil test 
(through one of the holes in the jaw) 
one can see how the arcs pass squarely 
through the center line of the crushing 
zone, instantly gripping and crushing— 


without forcing the rock upward, with- 
out rubbing. The bulletin also compares 
the three jaw crushing principles. A 
coupon is included with the bulletin by 
which the reader can receive advice on 
his particular crushing problem. All in 
all this is a different and valuable piece 
of literature. 


1113 
Steel form advice 


Advice for handling concreting jobs 
whether they be large or small, is con- 
tained in Bulletin No. 2035, published 
by the Blaw-Knox Co. The informative 
booklet is a guide to steel forms with in- 
formation on how difficult assignments 
can be licked. 


1114 
Cutting crusher costs 


An explanation of how this Type H 
Jaw Crusher starts cutting costs the day 
it is purchased is included in a booklet 
offered by Traylor Engineering & Manu- 
facturing Co. Complete details and 
specifications about the crusher are in- 
cluded. 


1115 
Earthmoving equipment guide 


Hydraulic and cable-controlled earth- 
moving equipment manufactured by the 
Baker Manufacturing Co. to match Allis- 
Chalmers crawler tractors is fully de- 
scribed in Bulletin No. 895, just released 
by Baker. Attachments designed to work 
with A-C tractors described in the bul- 
letin include the engine-mounted hy- 
draulic control bulldozers, grade- 
builders and root rippers (for the HD-5, 
HD-9, HD-15 and HD-20), and three 
cable control units (for the HD-9, HD- 
15 and HD-20). Specifications are listed 
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READER SERVICE 
609 Mission Street 
San Francisco 5 
California 


NOW AVAILABLE FOR 1951 


The only directory 
of its kind for the 
Western construc- 
tion industry 


CONTAINS COMPLETE LISTINGS 
TO HELP YOU CONTACT: 


DISTRIBUTORS 


Names, addresses, and phone 
numbers of construction 
equipment distributors in 
the 11 Western States; 

their branch offices; lines 
they handle; key personnel. 
Listing is alphabetical 

by States. 


MANUFACTURERS 


Names and addresses of 
construction equipment 
manufacturers (listed 
alphabetically for entire 
United States) ; the 
products they make; their 
Western branches; 

key personnel; Western 
distributors. 


PRODUCTS 


Alphabetical listing 

of products with names 
of all manufacturers 
making each product. 
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; showing at a glance the moldboard 
i height and width, height of lift, depth 
“| of cut, degree of tilt, weight of blade 


WORLDS 
MOST 
COMPLETE 


and mounting, and overall length of 
tractor and blade for all models. 


1116 
“Tricks of Scaffolding’ 


Although usual scaffolding jobs are 
described and illustrated in this new 
booklet just released by Universal 
Manufacturing Corp., the emphasis is on 
unusual scaffolding applications. Com- 
plicated problems and their solution are 
shown in the new booklet, including: 
Racking down—from a 5-ft. panel to 
40-in. width for narrow places; shorten- 
ing up—/7-ft. span shortens to 5 ft., 5 in.; 
wg circling—scaffolding cylindrical stacks, 
He etc., and single bracing—less parts used 
| in about 85% of the spans in a run. 
These jobs are ones that might take 
valuable time to solve in the field, and 
this booklet tries to beat the situation 
to the punch. 


MODEL 40M 
4 INCH PUMP 


; 1117 
“Fusion Facts” 


This booklet is published quarterly by 
‘= Stoody Company for those interested in 
-— the welding industry and hard facing 
) alloys. Fully illustrated and containing 
| informative articles on welding applica- 
» tions, this booklet would be of interest 
© to those who are concerned with con- 
© serving and rebuilding worn out ma- 
it chines, etc. Typical applications of the 
«| hard facing process are shown and valu- 
(|) able tips are offered in each issue. 


. 1118 
~ Portable crusher parade 


R Smith Engineering Works is offering 
4) a new bulletin on “Telsmith Portable 
~ Crushers,” describing in detail the port- 
! able and semi-portable units manufac- 
i tured by the firm. The 12-page two-color 
) bulletin contains full specifications, il- 
+ lustrations and tables to fully acquaint 
the reader with this line of construction 


equipment. 


Come to us with your pumping problems, 
We can furnish you with any size of self- 
priming centrifugal pump ranging in capacity 
from %4 inch, 1000 GPH to the big 10 inch, 
pumping 240,000 GPH. 


Gorman-Rupp Pumps are guaranteed in 
plain language by us and our distributors. 
Write us about your pumping problems—ask 
for a copy of our guarantee. 


| 1119 
| Multi-purpose tractor-shovels 


| Inv paces Of popd reading, the reek New Contractors’ Pump Bulletin 8-CP-11 


G. Hough Co. offers a booklet on the 1 
furnished on request. 


versatility in the field of Hough Pay- 
_ loader tractor-shovels. The literature is 
\ fully illustrated with on-the-job scenes 
explaining how certain jobs were 
) tackled. Specifications and special fea- 
i tures are also pointed out in this new 


A complete line of Engine Powered and Electric 
Motor Driven, Self-Priming and Non Self-Priming 
Centrifugal Pumps — Contractors’ Pumps — Min- 
ing Pumps — Industrial Pumps — Trash-Type 
Pumps — Petroleum Pumps — Irrigation Pumps, 


just released by the firm. The booklet 
presents the material in the form of a 
well-told story. It explores the problem 
of seepage and leakage of vital water 
through the soil in various regions and 
then describes how the product beats 
this problem. There is a complete de- 
scription of the characteristics of. this 
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booklet which should be of interest to 

) contractors, public works departments DISTRIBUTED BY: 

' and utilities. 

| i PACIFIC HOIST & DERRICK«COK N2 oes. et een ees. Seattle, Washington 

i| ; THERSAWIOOIH COMPANY Sets cte eee Oe 8 accents Boise, Idaho 

|, Lining material booklet HARRON, RICKARD & McCONE CO. OF SOUTHERN CALIFORNIA....Los Angeles, Calif. 

if . INEWURB re ViCGININIS 5 CO ooo rete cence cman carters eens Se-rene ate scaeees= Phoenix, Arizona 
|| _Fiberglas, a product of Owens-Cor- RAYACITIES EQUIPMENT. INC .<-c<cocccsssccecsu---.----coseeee «2 o: Oakland, California 
| ning Fiberglas Corp., and its use as an NEVADA EQUIPMENT SERVICE INC... ------.2-oecssee-seeseecsveeseeceesseeeoeeoee RenoeNevode 

| irrigation canal liner, 1s the subject of a MOORELEQUIPMENTAGO Geren we ee ee Oe Stockton, California 

| new 8-page booklet, fully illustrated, STUDERLTRACEORs da EQUIPMENT.CO.feiiiantetincsenent: Casper, Wyoming 


eeeis everyday teamwork at Republic. 


We say “every day” because Republic is especially organized 
to give each order, no matter how small, individual considera- 
tion as to how it should be shipped in order to reach you in the 
least possible time. From the minute your order is received, 
Republic specialists in every department work in unison to keep 
your order moving. Your order is swiftly processed at Republic 
because of the large, diversified stocks which are scientifically 
controlled to have on hand what you want, when you want it. 
Republic’s own fleet of 28 trucks make sure your supplies are 
delivered on schedule wherever you are. On your next order, 
be sure to call Republic Supply and take advantage of the 
swiftest supply delivery system in the West. 


car PEDUBLIL suru 


i .. first for service 


and Piping, Tools, Rubber, Wire Rope, Machinery. 


THE REPUBLIC SUPPLY COMPANY OF CALIFORNIA 


AN INDEPENDENTLY OWNED AND OPERATED COMPANY SERVING WESTERN INDUSTRY 


LOS ANGELES » OAKLAND * SANTA FE SPRINGS,» BAKERSFIELD » SANTA MARIA * HUNTINGTON BEACH 
LONG BEACH + STOCKTON + SAN JOSE » VENTURA » SACRAMENTO + AYENAL + FRESNO 
CUYAMA * NEWHALL » TAFT 


" 138 


lining material as well as information o 
preparation and excavation of sites, line 
application, backfill, maintenance an 
limitations. A diagram is included o 
typical cross-sections. 


1121 
Welding alloys chart 


Detailed specifications on close to 20} 
metal-joining alloys, including bonding 
temperatures, tensile strengths, recom 
mended uses, etc., are included in a nev; 
10-in. x 14-in. Low Temperature Weld 
ing Alloys chart by Eutectic Welding 
Alloys Corp. Major listings show prope: 
welding alloys for use with cast iron 
steel, stainless steels, copper, brass 
bronze, nickel and nickel alloys, alu; 
minum andaluminum alloys, magnesiuni 
alloys and zine die castings as well ax 
for hard overlaying, cutting, chamfer! 
ing, piercing, gouging and joint prepara| 
tion of all metals. Further subdivision o( 
the information covers the use of th 
alloys with various heating methods, i.e. 
torch, arc, and inert gas-shielded ar« 
welding. 


1122 
Water hammer, cause, effect 


An 8-page study of water hammer iri 
piping systems has been published by 
The Williams Gauge Co. Water hammer 
is described in non-technical terms, and 
then its effects upon the piping systent 
and appurtenances are explained. Meth- 
ods of controlling water hammer are 
considered in the illustrated booklet: 
The information contained in this book 
let is based ona series of several hundrec 
tests to discover more about the subject 
Also included in the text is information 
on the effect check valves have on water 
hammer. This is an interesting discus+ 
sion of a subject on which little informa- 
tion has been published. 


Literature Briefs 


1123 

WORRIED ABOUT RUST?—If so: 
the Rusticide Products Co. tells a story 
in 4 pages about OSPHO, a metal primer 
applied directly over rusted surfaces 
which stops rust and primes metal for 
paint. Full information on prices, con- 
tainers, etc., appears in the bulletin. 


1124 
AGGREGATE production answers are 
provided in Bulletin 26, Mines Engineer- 
ing & Equipment Co. The bulletin offers 
the latest developments in aggregate 
production. 


1125 
CLEAN SWEEPING with the fluid- 
driven super-sweeper manufactured by 
Lull Manufacturing Co.,, is the subject 
of Bulletin AD-40. The sweeper con- 
trolled completely from the driver’s seat 
is explained. 


1126 
A WIRE ROPE roundup is available 
in a series of bulletins published by 
Union Wire Rope Corp. Information is 
available on scraper rope, dragline 
slings, chokers, rotary line, mining ma- 
chine rope, slusher and towline. 
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| 1127 
5} Economical ripper designed 

| to hold into ground 

The Hubb rite-way Ripper features economical design. 
The yoke wheel action is in reverse to all other makes. De- 


sign makes downward wheel are forward and away from 
teeth when wheels are lowered to raise teeth. The clearance 


which results eliminates costly jamming of rock slabs, etc. 
The ripper holds into the ground more efficiently because 
") the raised wheels fit close up to the rear. Wheels are natu- 
rally and easily raised by forward motion of ripper when 
desired; backing up to raise wheels is eliminated. Location 
_of the cable anchorage at the rear of the frame, above teeth, 
| produces a direct lift at lifting point. This means less strain 
to frame, cable, sheaves, and reduces amount of necessary 
cable power pull. Manufactured by Hubbell Ripper Co. 


| : 1128 
Portable crushing and screening plant 
suited to rock or gravel operations 


. Built around a Dodd triple jaw crusher with a jaw open- 
4) ing of 11 in. by 24 in., this new crushing and screening unit 
*\' is well suited to gravel and rock operations. Material is fed 
a from a scoop which can be loaded at ground height. Sand 


| and fine stones pass through the grizzly, by-passing the 
4 crusher and are delivered directly to the sizing screen which 
_ is suspended under the crusher. Stone passing through the 
crusher is also discharged onto the sizing screen. The sizing 
screen is a double deck unit receiving its movement from the 
crusher itself. The sizing screen can be set to remove both 
fines and oversize or can be adjusted so that all the material 
is delivered to the leading conveyor. The portable plant is 


SS 


(i | November, 1951 -- WESTERN CONSTRUCTION 


More information on any of 
the items in this section may 
be obfained by using the cou- 
pon on page 135. 


25 ft. long, 92 in. high, 8 ft. wide and weighs 16,000 lb. Rated 
capacity is 30 tons per hour of limus 1%-in. stone. The 
crusher is equipped with safety springs which compress if 
tramp iron gets into the crusher. Manufactured by Union 
Boiler & Manufacturing Co. 


1129 
Concrete form panel 
designed to be reusable 


This new form panel, manufactured by West Coast ply- 
wood manufacturers, combines a backbone of plywood with 
the smooth, tough surfaces of hardboard. Douglas Fir Ply- 
wood Association calls the new panel Plyron. The material 
is being used successfully on jobs like the New Jersey Turn- 
pike. Plywood inner construction makes the panel a rough ’n 
ready friend on any construction job. It is puncture-proof, 
strong, rigid, dimensionally stable. In combination, the panel 
is split-proof and boasts of a relatively light weight. It is 
permanently bonded with highly moisture-resistant glue. 
Use of the new panel on the job has resulted in raw material 
savings and a high quality result. 


1130 
Contractors who want to cut corners 
can now use square saw blades 


This brand new line of square saw blades operate on an 
entirely new cutting principle. The Squared-Circle Saw 
Blade will handle all types of cross-cutting and rip sawing 
faster than the conventional type circular saw blade. Teeth 


in the new saw blade are located at each corner of the square. 
Absence of teeth along the sides assures very little friction 
during the cutting operation and therefore a cooler cutting 
blade and elimination of burned out blades or motors. 
Other features claimed for the new saw are that it requires 
less power to operate and has fewer teeth to sharpen and set, 
which results in lower upkeep. The Squared-Circle Saw 
Blade, a product of Clark & Sawyer, Inc., is available in all 
standard size and shape arbors. 
1131 

Big capacity, no-pushbeam bulldozer 
developed for dirt moving contractors 

Take a look at a new piece of equipment which can solve 
many field problems for dirt moving contractors. This new 
bulldozer, the 9-X, developed by Baker Manufacturing Co., 
in cooperation with Allis-Chalmers Manufacturing Co.’s 
tractor division, can be hauled freely on the highway day or 
night, without special permits. Because it eliminates push 
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McKiernan-Terry Hammer 
driving the first concrete pile 
at the Terminal de Pasajeros 
in La Guaira, Venezuela, 
Frederick Snare Corporation, 
Contractors. 


Four McKiernan-Terry Type S-8 Single- 


Acting Pile Hammers were used to drive 


4940 concrete and steel piles on this 


important project ... making a typically 


perfect McKiernan-Terry record. 


Three of the hammers drove a total of GRAB BUCKETS 
4000 18-inch square concrete piles, of 


57-ft. average length. A fourth S-8 


hammer drove 940 14-inch steel H-piles 
averaging 53-ft. in length. The report 


on this job states: ‘Performance 
of these hammers was excellent. 


All piles were driven to 63 tons bearing 
capacity, no mechanical difficulties were 
experienced with any of the hammers, 
and no repair parts had to be ordered.” 


Upon completion of the job, all four 


McKiernan-Terry Hammers were still in 


excellent condition, capable of a lot 
work without requiring attention. 


This performance record illustrates why so 
many contractors choose McKiernan-Terry 
Pile Hammers for speedy, accurate and 


more 


economical pile driving. 11 Double-acting sonine to 42//1.0. 
hammers, 5 single-acting hammers and 


2 extractors are available 
in the complete 
McKiernan-Terry line. 


Write for bulletin. 


McKIERNAN-TERRY CORPORATION, 
Manufacturing Engineers 
16 Park Row, New York 38, N. Y. 
Plants: Harrison, N.]., Dover, N.]J. 
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| 
beams, the ’dozer mounts 8-ft. wide blade on the aa 
hp. 9-ton Allis-Chalmers HD-9 tractor. The new unit fea 
tures Baker’s roll-action, and the narrower blade has ap; 
proximately the same total blade area and capacity as the 
conventional 9 ft., 6 in. model for the HD-9. In mountin 
the front spring and saddle are removed and the spring pads 
are replaced by special brackets to which the lift mechanism 
is attached. This means that only vertical forces enter thd 
truck frame, and it also means that increased clearance an¢ 
improved operating characteristics make work easier in 
mucky or swampy operations. The unit can be used for al 
standard operations, offers immediate blade response ane 
faster bite, and weighs only 3,400 Ib. 


1132 
Self-lubricating mechanical wood 
ideal in hard-to-service equipment 


Lignum-Vitae is a hard resinous wood, native to the 
Tropics, which offers many uses for equipment parts. It i: 
the hardest wood known to exist in the world and can stan@ 
a working pressure of 2,000 lb. per sq. in. The specific gravity 
of the wood is 1.14. High resin content (about 30% of iti 
weight) makes Lignum-Vitae ideally suited to many mechant 
ical uses where lubrication is difficult. Can be used for roller} 
on cable guides, saw pin guides, roll neck bearings, acid min¢ 
water pipe line fittings, etc. Manufactured by Lignum-Vitae 
Products Corp. 


{ 


1133 

Improved trailer-type spray tank serves 

road construction and maintenance work 
Designed to be highly portable, this utility unit is now 


constructed with a self-supporting tank. The heavy frame i: 
eliminated and so are the dual tires—front and rear. The 


capacities of this 4+-wheeled frameless trailer 101 are 800 ana 
1,000 gal. The unit has a spray bar for small application jobs 
hand spray attachment for general patch work, and a pour’ 
ing pot outlet for crack filling and patch work on highways 
streets, runways and parking area. The unit is manufacturee 
by Littleford Bros., Inc. 


1134 


Asphalt, granular soils compaction 
900 to 1,200 sq. ft. per hour 


This improved vibratory compactor incorporates man) 
features for the rapid compaction of asphalt, granular soil| 
and water-bound macadam bases. It propels itself at approxi 
mately 25 ft. per minute, and delivers up to 4,500 134-to» 
blows per minute. It will compact 900 to 1,200 sq. ft. pe; 
hour. Subbases and base courses of crushed materials ar} 
readily consolidated with this machine, using the smoot} 
base, and water-bound macadam can be compacted to maxii 
mum density in two passes. Also can be used for the com 
paction of granular soils in subbases when it is necessar} 
to secure maximum density quickly. The device handles mos 
granular materials in 12-in. lifts, is rugged and reliable hav: 
ing just one moving part, the shaft of the heavy duty vibra 


\AIKCTEDAL SCARICTDIISCTIAAL | C ietoge eh el LL... IAF: 


| 
or motor. For quick manéuverability where frequent 
)» changes of location are necessary, such as are required in 
4 ‘pavement patching, the complete auto trailer unit, on which 
» is mounted a 2.5-kva. (2,500 watts) Jackson Power Plant and 
i) {hydraulic jack for picking up and lowering the compactor, 


/joffers great convenience. The power plant generates both 
ee phase and 3-phase 110-volt, 60- cycle AC and may be 


1135 
ppur-gear hoist weighing 391/2 Ib. 


Now in production at Coffing Hoist 
Co. is the Challenger, a spur-gear 
hoist offering %-and 1-ton eeeeinice 
Since the entire unit including stand- 
ard length of high-strength coil chain 
for an 8-ft. lift, weighs only 39% Ib., it 
is easily moved from place to place. 
The use of formed steel plate in the 
housing, in place of cast aluminum 
alloy, offers strength and unusual 
resistance to shock-load breakage. 
Lamination of the back plate gives 
extra rigidity for supporting the hoist 

mechanism. This plate and all other 

: load holding parts are of high- 

ii strength steel. Every Challenger is 
) tested at 100% overload as it comes off the production line. 


Ease of servicing is assured in the design of the Challenger. 
It may be disassembled in a matter of minutes with simple 
tools; a feature which should be of great convenience to the 
‘y owner. The spur-gear hoist hangs clear whether or not it is 
oe supporting a load, and is sealed and running in lubricant. 
4 3 


(Meeting Load Limitations )\ 


wth High Capacity 
at foes 


Ask the Fleet 
Owners. 


Names on 
Request. 


HI-LO Jr. with VISIBLE MIXING 


Carries up to 3cu. yds. of mixed concrete on a single axle 
truck ... and not exceed the single axle weight limita- 
tion of 18,000 pounds which prevails in many states. 
NEW BULLETIN MAILED ON REQUEST 


CONCRETE TRANSPORT 
ntiw MIXER CO. 


4982 FYLER AVE. - ST. LOUIS 9, MO. 
Serving the CONCRETE INDUSTRY 20 YEARS - 
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’ WHEN THE GOING - 
IS TOUGHEST...YOU 
NEED “CIRCLE C’” MOST 


*.“Circle C” Motor Oil .: 


e © hh 
e e? 
SCeee® 


Richfield “Circle C” Motor Oil furnishes 
the added protection demanded by greater 
engine heats, higher speeds and other stiff 
requirements of today’s heavy-duty engines, 
whether Diesel or gasoline powered. 


It keeps pistons, rings and valve stems clean 
because of extra amounts of additives that 
counteract the harmful deposits caused by 
high sulphur content of Western Diesel fuels, 


“Circle C” on the job lowers maintenance | 
costs, lengthens periods between overhauls, adds 
efficiency to jobs...puts you many dollars ahead. 


Your Richfield Lubrication Representative 
will furnish you with more complete details 
about Richfield “Circle C” Motor Oil and 
assist you in all your lubricating and fuel 
problems. Call him today. 


Use this handy Trouble-Check table: 


L] Piston Ring Groove Deposits 
Oil Ring Plugging 

Valve Stem Deposits 

CL) Sludge in Lubricating System 
[] Piston Varnish 


“ Circle: Ga 


RICHFIELD 


checks ’em all 
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1136 
Fully automatic welding head 
offers performance advantages 


Completely automatic control of both 
welding head and positioner operation, 
is the principal feature of this new de- 
vice. Also offers control of the high- 
frequency pilot circuit if one is used. 
Both head and positioner drives are 


automatically stopped by rugged elec- 
tro-mechanical control circuit if the arc 
is broken or the electrode sticks to the 
work piece. When high-frequency is 
used, it automatically cuts off the high 
frequency the moment the arc is estab- 
lished. The 944 driving motor operates 
on either or both the welding voltage or 
a separate 110-volt source. It is elec- 
trically independent of the positioner 


and welding transformer power supply, 
completely eliminating phasing prob- 
lems. Feed rolls are quickly adjustable 
without removal from the drive shaft to 
accommodate any electrode size from 
l% in. to 3% in. Manufactured by Mir-O- 
Col Alloy Co., Inc. 


1137 
Five trowels on concrete floating 
and finishing machine 


The “Model C,” announced by White- 
man Manufacturing Co., has five rotat- 
ing trowels instead of the conventional 
three, making it possible to move onto a 
wetter slab. It has a new type universal 
trowel that can be used for both floating 
and finishing by a simple adjustment-of 
the pitch, eliminating the necessity of 
changing trowels. As on all Whiteman 
models, trowel pitch can be changed 
while the machine is in motion by turn- 
ing a knob on the end of the shaft. A 
new stationary guard ring encircling the 
machine permits finishing within 1! in. 
of walls, columns, etc. The new: model 
is powered by a 6-hp., 4-cycle gas en- 
gine. A new double-groove clutch with 
two belts increases trowel speed 25%. 


1138 
‘**Million-miler”’ diesel engine 
can take it and dish it out 


The new “Million-Miler” diesel engine 
by General Motors Corp. offers more 
power and was built to haul a million 
miles or more. It is a new design of the 
4-71 and 6-71. The new engine will power 
GMC 650, 740, 750, 900, 950 and.970 series 


trucks and tractors. Horsepower haj 
been upped 12%4% and there is positive 
fuel control at low speeds. Power, econ| 
omy and longer-life are featured. 


1139 
Bucket tooth offers easy-in, 
easy-out operation feature 


Replacement time is saved with thd 
new easy-in, easy-out feature of thi) 
bucket tooth, manufactured by Parsons 
Company, a Koehring Company subsidi! 
ary. The Tap-In bucket teeth are now 


standard equipment on all Trenchliners 
Tap-In teeth eliminate the need for bolt! 
ing or crimping edges to hold teeth imi 
position. A precision fit taper locks th¢ 
tooth firmly in place either on bucket: 
or sidecutter bars. Sturdy tooth holder: 
are integrally cast with the bucket lip 
for positive tooth support. By welding 
adapters to the buckets, Trenchliners o« 
any age can be converted to use Tap-Iil 


100 TONS PER HOUR 
CONSISTENT PERFORMANCE 


Showing complete plant with dust elevator and dust collection unit 


CUMMER 
ASPHALT 
PLANTS 


Capacity—100 tons per hour guaranteed (based 
on 59% initial water content, dried to within 
VY of 1% and heated to 350 to 400 degrees 
Fahrenheit). 


Mixing tower with vibrating screens and mixer. 
Enclosed cold and hot elevators. 
Equipped with cold storage bin and feeder. 


Internal combustion with low pressure burner 
equipment. 


Dust collector discharging reclaimed dust into 
hot elevator. 


Power—diesel or electric. 


Plant is complete with all motors and starter 
switches. 


Other sizes from 50 to 100 tons per hour (com- 
plete drying and mixing units) available. 


PROMPT SHIPMENT OF ALL SIZES 
Feeders — Storage Bins — Pumps — Timers 


THE F. D. 


Builders of Fine Asphalt Plants 
1827 EAST 18th STREET, CLEVELAND 14, OHIO, U.S.A. 


Catalog sent on request 


CUMMER & SON COMPANY 
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| teeth. Tap-In teeth are made of the fin- 
‘est grade alloy steel, heat treated and 
4) designed with added clearance for maxi- 
/mum wear before replacement becomes 


necessary. They need not be reversed. 


1140 
« Hydraulic jack has 

| 25-ton capacity 
|| The lifting toe capacity of this new 
tof jack is identical to the lifting capacity 
/# on the cap. The toe rides on a bearing 
roller that carries the radial head against 
#) a stationary ram’s flat-milled surface. 

| The whole lifting operation is said to 
} be smoother and easier because the 
i broad 4% x 4%4-in. toe always remains in 
/q an even position. The Rol-Toe, Model 

§ RTJ-25, has a 7-in. lift, with minimum 
) heights of 2% in. when lifting on the 
} toe and 14 in. when lifting on the cap. 
| The Simplex Rol-Toe has two separate 
| pumps—a high speed pump for posi- 
} tioning and lifting lighter loads and a 
f high pressure pump for heavy lifting. A 
safety by-pass valve, set well over rated 
| capacity, is provided to guard against 
_ overloading. Templeton, Kenly & Co. is 
| the manufacturer. 
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«, Carbide-tipped masonry drill 

- cleans dust, resists strains 

The “Steel Spiral” drill is machined 
from the solid with round nose support- 
% ing the carbide tip. The design provides 
* ample dust clearance without necessi- 
% tating gashing ahead of the carbide tip 


Open aren permits 
ensy pick-up 
and fast removal 
af dust, 


€ 
Deep 
dust chennals, 
full hate size 
drill body. 


or otherwise weakening the end that 
does the work. It also reduces the 
chance of cracked or weakened tips due 
to brazing strains. Double lead fast 
spiral dust grooves made extra deep for 
) long life pick up the dust from immedi- 
1} ately behind the carbide tip so that dust 
load can automatically distribute itself. 
Holes up to 12 in. deep can be drilled 
without stopping or removing the tool 
from the hole. A product of Super Tool 
}. Co. 
1142 

' Portable electric saws 
| weigh only 19 lb. 


Model 42B portable electric saw is a 
\| heavy duty professional tool manufac- 
\/> tured by Syntron Co. It is designed for 
construction, maintenance or produc- 
| tion work. The tool offers a smooth, 
| constant 6,000 rpm. on its 8)4-in. blade 
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and it is powered by a Universal AC and 


DC motor developing up to 1% hp. Pro- 
vides speed and ease up to its 2-11/16-in. 
capacity. Fitted with proper abrasive 
disc, the tool will cut metal, stone, con- 
crete, tile, brick and many composition 
materials. It has dual V-belt drive, 
feather-balance, a safety guard, line 
pointer, and rip fence. 


1143 
Salamander designed to give 
real clean-burning action 


This salamander offers a flame 
spreader inside the stack, which has 
horizontal louvers. Burning then occurs 
in a rapid spinning spiral around the 
flame spreader. Greater heat at the base 
of the stack results from this process 
and this leads to increased radiation. 


Clean-burning is the total result. No 
wicks, jets or valves are used on this 
device, and one filling burns 10 to 20 
hours. Heat output is rated at 100,000 
Btu. per hour on 3.4 gal. of fuel oil. 
California Heater Co. is the manufac- 
turer. 


1144 
Hoe attachment design change 
extends excavator digging depth 


This new hoe attachment for the 
Koehring 304 excavator extends digging 
depth to 19 ft., 9 in. Additional improve- 
ments offer extra resistance to side sway 
and extra strength to meet any operat- 
ing condition for below ground level 
excavating. The dipper arm, officially 
rated as a 34-yd. excavator, is pivoted at 
the end of the boom and jackknifes to 


WHEN 
POURING 
CONCRETE WITH 


GAR-BRO 


ONE MAN WITH a Power-cart can 
do as much work per day as 6 to 10 men 
with wheelbarrows. Up-hill, down-hill, 
Over runways or rough ground, the 
Power-cart moves a 14 cu. ft. load at 


LOWEST 
PRICED 

IN ITS 
CLASS 


Ao 


.>- HANDLE MORE THAN 3 PUSH CARTS! 
-e- TRAVEL 2 TO 3 TIMES AS FAST? 


speeds up to 12 mi. per hour. Get th 


facts on its low price, low operating cost 

and low maintenance cost; write for 

Bulletin No. 83. 

GAR-BRO MANUFACTURING COMPANY 
4 2416 E. 16th STREET 

LOS ANGELES 21 
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dig a vertical backwall, thus reducing 
hand clean-up time in basement digging 
to a minimum. Position of the counter- 
shaft in line with boom foot mounting, 
eliminates dipper drift when the boom 
is raised. Use of double digging lines to 
the sturdy dipper eliminates reverse 
cable bends and results in important 
savings due to longer cable life. Adjust- 
ing links provide three variable settings 
to match the dipper angle to the type of 
material and cut being made. Manufac- 
tured by Koehring Company. 
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Now you see them 
now you don’t bleachers 
When folded, these bleachers are only 
2 ft., 4 in. deep, but unfolded, six 16-lin- 
eal foot bleacher sections of 5 rows each, 
seat about 325 persons. The bleachers 


can be put into position by one man in 
a few minutes’ time. The Rollway 
bleachers, manufactured by Beatty Saf- 
way Scaffold, Inc., are formed of welded 
tubular steel units with 2 x 10-in. Struc- 
tural Select Douglas Fir seat and floor 
boards. Weight, when bleachers are 
occupied, is distributed at three points: 
at the wall by a double bolted hangar; 
at the front of the stand by a lightweight 
plywood-covered I-beam which parallels 
the wall, and at the center where the 
down weight causes a heavy piece of 
spring steel to engage a lineal sleeper 
with the floor. In folded position the 
seats slant vertically to avoid catching 
dust, and the entire outer surface of the 


folded assembly is protected by '%-in. 


plywood panels to assure neatness. 
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This concrete curing compound 
sprays on and dries rapidly 

This preparation will effectively seal 
200 sq. ft. of horizontal surface per gal- 
lon. Permite W-95 is economical to use 
and has been put to successful use by the 
armed forces. The preparation is applied 
by spraying and it does not take long to 
dry. By Aluminum Industries, Inc. 


1147 
3,000-watt diesel electric plant 
with a simplified design 


Powered by an air-cooled full-diesel 
Onan engine, this new 3,000-watt diesel 
electric plant offers a simplified design 
which makes it possible for anyone to 
operate and service it. Push-switch con- 


trol for electric cranking, manual com 4 
pression release and an _ electrically 
heated glow-plug for cold weather start 
ing are provided. The plant is driven by. 
an improved four-cycle single-cylinder 
Onan DSP diesel engine which incor- 
porates many new engineering featureg 
that have increased power output anc 
operating efficiency. Exceptional ope 


ating economy has been achieved—ap+ 
proximately 0.155 gal. of low-cost fur- 
nace oil is consumed per kw-hr. at full 
rated load. Model 3DSP-1E generates 
115-volt, 60-cycle, single-phase current! 
Other AC models available in single- 
phase produce 230 volts and 115/23@ 
volts. Made by D. W. Onan & Sons, Inc 


WELLMAN Wiliama Ty 


MORE YARDAGE PER DAY 


Dragline, Clamshell, 
Custom-Built Buckets 
Stone and Wood Grabs 


@ Elimination of excess materials and careful 
weight distribution permit rapid, rhythmic 
operation of Wellman Dragline Buckets. Op- 
erators can cover a wider digging radius with 
this streamlined bucket. 

Built of special alloy steel, using strong 
welded design, Wellman buckets provide 
strength and stamina for long-term economy. 
Perforated designs also available. You’ll do 
better with Wellman. 


Want Facts ? Write for free 


descriptive bulletins 


THE WELLMAN ENGINEERING COMPANY 
7000 Central Avenue e 


Cleveland 4, Ohio 


ARIZONA—Lee Redman Company, Phoenix, Ariz. | 
CALIFORNIA—Coast Equipment Company, San Francisco, Calif. 
OREGON—P. L. Crooks & Co., Inc., Portland 10, Oregon 


WASHINGTON—Construction Equipment Corp., Spokane, Wash. 
Clyde Equipment Company, Seattle, Washington 
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i Wirn A REGISTRATION 

of 252 the Associated Equipment Dis- 
itributors of Regions 11, 12 and 14—com- 
prising the eleven Western States—held 
f uthe largest conference of this national 
» association, aside from its annual meet- 
Jings, in Sun Valley, Idaho, on October 
12 and 13. The tri-regional meeting was 
the first of its kind to be held by AED 
and was organized to permit equipment 
4) distributors of the West to discuss prob- 
lems common to this region. At the close 
of the conference opinions expressed 
jduring the final session indicated that 
{this unique meeting was most successful 
fand should be repeated in the future at 
possibly two-year intervals. Decision for 
#the next tri-regional conference was left 
“up to the directors of the three regions, 
fand will probably be made at the annual 
“AED meeting in Chicago in January. 


©) Registration by states 


| Not including members of the execu- 

7 tive committee, staff of AED and repre- 
sentatives of manufacturers, the regis- 
# tration by states was: 


ATIZONA |. 4 New Mexico.. 13 


Galitorniay.= 58 Oregon ......... 20 

: Goloradon.= 17 Wiaht Se 40 

Fi Nica Ores ae 16 Washington .. 35 

) Montana... 10 Wyoming ...... 4 
Canadageen 4 


Wives of members represented a rela- 
) tively high proportion of those attending 
> the conference, and non-business activi- 


i afternoon sessions, with the aid of hos- 
) pitality provided by Sun Valley Lodge 
- and the Conference Committee. 


fake City stated that “The recent 
) growth and development in the three 
regions assembled here is a significant 
reason for this conference. In addition 
these regions comprise the Western 
eleven states, which are frequently con- 
sidered a sectional unit.” 


Above: A general view of the conven- 
tion hall looking out from the speakers’ 
table. A total of 252 delegates regis- 
tered for the Sun Valley conference. 


AED holds first “All-Western” 
conference at Sun Valley 
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In his opening remarks of welcome at 
the first session, L. E. Jones of Butte, 
Mont., director of Region 12, pointed 
out that nine past national presidents of 
AED were attending the conference, in- 
dicating the importance of the gather- 
ing, as well as the contribution of the 
West to the national administration of 
AED during the 33 years of its life. 

President Arnold reported on general 
AED affairs to the Western members. 
He stated that the directors were defi- 
nitely opposed to any idea of moving 
national headquarters from its present 
location in Chicago, to Washington, D. 
C. He discussed present plans for the 
purchase of a building in Chicago as a 
permanent headquarters to reduce the 
high rental and crowded conditions in 
the present location. Also, he told the 
members that executive duties had be- 
come too extended for one man, and that 
the position of Field Secretary had been 
created, and was capably filled by J. R. 
Randle, who was attending the Sun Val- 
ley conference. 


Expansion brings problems 


AED has now “come of age,” in the 
opinion of President Arnold, who stated 
membership was becoming stable, fol- 
lowing years of expansion. Problems, 
however, continue to increase, and re- 
sponsibilities of the officers and com- 
mittees become more complex each year. 

He then proceeded to outline his ideas 
of the position of a trade association in 
a free economy. Since any trade associa- 
tion must promote the principles of the 
country, such an organization in the 
United States should promote free and 
orderly competition in business. Where- 
as the federal government was orig- 
inated to make rules for the business 
game, it was now playing that game, and 
must be put back into the logical posi- 
tion of its first role. 

Jack Randle, the new field secretary 
reported that during the eight months 


Top: R. L. Arnold, International presi- 
dent, AED. Bottom: Beal Shaw, L. E. 
Jones and Frank Skidmore, regional 
directors. 


he had been on the newly created job, he 
had had to spend several in Washington, 
but during the short time remaining he 
had been traveling throughout the coun- 
try visiting local groups. He indicated 
that he had already reactivated five 
groups, and was going to assist in form- 
ing a distributor group in Phoenix, Ariz., 
within the next few months. 

E. J. Crosby, national treasurer of 
AED, reviewed and commented on the 
financial condition of the association. 

The second session was presided over 
by Beal Shaw, director of Region 11, 
from Los Angeles. A presentation by 
Frank McBath, a past national president 
from Portland, on the participation of 


Below: At the speakers’ table for the 
opening session of the AED meet are, 
left to right: E. J. Crosby, treasurer; 
Phil Dufford, general chairman; Ray 
Arnold, president; L. E. Jones, director 
and J. R. Randle, field secretary. 


distributors in manufacturers’ advertis- 
ing programs was followed by discus- 
sion and a resolution read by Freeman 
Sersanous which placed the AED mem- 
bers of the West on record as opposing 
any such participation. This resolution 
was carried unanimously. 


C. H. Davis leads discussion 


The controversial subject of the cor- 
responding responsibilities for service of 
equipment between distributor and 
manufacturer was led by C. H. Davis of 
Spokane. Among other things he spoke 
about the increasing amount of work 
required on the part of the distributor’s 
organization to get each new machine 
ready for delivery. The inability of the 
distributor to get an adequate supply of 
parts was a further point. He offered a 
resolution on this point, placing the dis- 
tributors of the West on record as want- 
ing more attention paid by manufac- 
turers to providing ample parts service, 
rather than pushing complete machine 
sales, in the interest of keeping present 
equipment in operating condition. The 
resolution was carried without a dis- 
senting vote. Mr. Davis did admit that 
the mechanics and operators of the users 
are not as interested in their work or 
their machines today as they were years 
ago. In his selling procedure he always 
insists that the machine operator be 
present at the time the piece of equip- 
ment is delivered. 

On the subject of “What’s Ahead in 
Washington,” Harry Hush of New York 
and John Oechsle of Philadelphia had a 


tough assignment, even though they are 
both very familiar with AED matters in 
Washington. They agreed that even 
though they were familiar and under- 
stood today’s rulings affecting the equip- 
ment distributor they would hesitate to 
report, because the information might 
be incorrect or out-of-date tomorrow. 

When Jack Hatten of Seattle tackled 
the “Let’s Do Something About It” 
theme he admitted that the evils and 
problems in the equipment selling busi- 
ness were many but few could be met by 
the AED as a group. Most of them had 
to be handled by local distributors, be- 
cause they were local or isolated prob- 
lems. Many stemmed from non- -AED 
competition. As a partial solution <he 
urged local AED groups to bring intd 
the organization all qualified firms. This 
was not intended to be a membership 
drive, as much as to spread the AED 
principles of business to firms which 
were now representing uncontrolled 
competition. 


Future Western construction 


At the morning session of the second 
day the meeting was handled by Frank 
Skidmore, director of Region 14, from 
Albuquerque. The first speaker was 
James I. Ballard, editorial director of 
Western Construction, San Francisco, 
who presented “A Long Range View of 
Construction in the West.” Starting 
with the demonstration that construc- 
tion generally represents about 10% of 
the income in any geographical area, he 
traced the construction volume of the 


West for the past 25 years and the) 
moved into the realm of prediction b 
estimating the construction activit 
level in 1960. This was based on the ex: 
pected population increase in the West 
ern states for the next ten years, whic! 
experts place at 23% as compared t 
40% for the 1940-50 decade. In the Wea 
about 75% of the construction volume # 
based on the increasing number ¢ 
people, as compared to the 25% require 
to maintain the facilities of the estahi 
lished residents. As the acceleration c 
population growth declines during 19565 
60 its dynamic effect on construction wi. 
fall off a corresponding amount, possibli 
from $1,800 per capita to $1, 250 pe 
capita, but the larger base of existin| 
population will tend to maintain con 
struction at current levels for the com 
ing decade. The second part of his tali 
reviewed some of the current thinkint 
among civil engineers on future tec 
nical developments that may eventualll 
affect the type and characteristics a 
equipment which will be sold by AE 
members. 

C. M. Weinberg, a recognized eldel 
statesman among Western equipmen 
distributors, went back through his lon} 
years of experience to counsel and brin: 
words of wisdom and encouragemen 
He assured the distributors of toda: 
that their place in the national construc} 
tion industry was secure. Recognition 
which came hard at first, had been won 
Distributors were no longer the ‘middle: 
men” handling construction machinery: 


Continued on page 148 ) 


Portable Asphalt Plants 
For City, State, Repairs 


and Small Contract Work 


These 8-10 tons per hour Asphalt Plants econom- 
ically repair almost any pavement. Asphalt, brick, 
concrete, macadam, can be resurfaced or patched. 
Alleys, driveways, sidewalks, industrial plants can 


be paved. 


Produced for immediate hot laying, or for deferred 
cold patching. Match any bituminous surface. 


Mixes at plant, including labor, fuel, and overhead, 
cost about $4 per ton, with $2 aggregate. Average 
160 to 200 sq. yds. 1” thick per hour. A money- 


maker for small contract work. 


Also larger plants, 15 and 30 tons per hour. 


Write for catalog and name of nearest dealer. 


Elkhart White IAL . Co. Indiana 
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Bedding. 


BOARDING and HOUSING 
SERVICE 


WE OFFER Complete Camp facilities, 
including Portable Buildings, Ranges, 
Ice Boxes, Shower Units, Beds and 


WE FURNISH competent Stewards, 
Cooks and Other Camp Personnel, All 
Food and Supplies and Transportation. 


WE ARE NOW SERVING Meals and 
Furnishing Lodging to Lumbermen, 
Utility Companies and Contractors in 
the Western Area. 


See us for current Camp costs 
when bidding on jobs. 


FLINT and COMPANY 


COMMISSARY CONTRACTOR 


FORUM BUILDING 
SACRAMENTO, CALIF. 


Phones Gllbert 3-8608 
Gilbert 3-4257 


WECTERN CONCTRIICTION  WAawnwekane 10L 
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Rounding out Bethlehem’s production facilities in the Pacific 
Northwest, this new plant has the latest equipment for 
tower and structural fabrication arranged for efficient 
operation under a four-acre roof. TYPICAL LARGE-SCALE operations shown here 
are assembly of a 15-ton bridge girder and han- 


dling a 10-ton truss fabricated for a Seattle school. 


FOR A BRIDGE in Montana, a rivet team makes up an angle connection of a girder beam. 
Structural shop facilities include a 300-ton automatic beam rack punch and a track- 
mounted radial drill equipped for 160-ft. travel. At right, a column base plate is welded 
on a job for Weyerhaeuser Timber Co. Bethlehem’s shops are fitted with mechanical flame 
cutting equipment and the last word in riveting and welding facilities. 


IN THE TOWER SHOP, these three punches are operated simultaneously THESE TANKS in the galvanizing department represent all 
to punch five holes in a small angle. This is one step in the fabrica- the steps in a galvanizing operation. From the right, tank 


\tion of transmission towers for the Bonneville Power Administration. contents soap wash, wash, pickle, flux, dry, and galvanize 
the steel as it is delivered by overhead crane. 
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Space is sold as advertisers’ inches. 
All advertisements in this section are 
Ye in. short of contracted space to 
allow for borders and composition. 


Contact the 


“USED EQUIPMENT 
CLEARING HOUSE’’ 
f 


Smith, Inc. 


FARGO, N. DAK. — OMAHA, NEB. 
Phone 4411 Ph. Regent 2103 


Largest Used Equipment Dealer 
Between Minneapolis and 
the West Coast. 


WE BUY - SELL - TRADE 


Write today for Our 
FREE monthly list of 
equipment available. 


$TOPz42c:WATER 


WITH FORMULA NO. 640. A clear liquid which penetrates 1” 
or more into concrete, brick, stucco, ete., seals—holds 1250 
lbs. per sq. ft. hydrostatie pressure. Cuts costs: Applies quickly 
—wno mixing—no cleanup—no furring—no membranes. Write for 
technical data—tfree sample. Haynes Products Co., Omaha.Neb. 
OSES SSS So 


SOLD * RENTED ° REPAIRED 


Transits « Levels 
Steel Tapes « Compasses 


PORTLAND INSTRUMENT CO. 


334 S.W. 5th nr. Stark, 
PORTLAND 4, ORE., AT 3598 


CLASSIFIED SECTION 


NEW AND 
RELAYING 


RAIL 


TRACK ACCESSORIES 
'“FASTER FROM FOSTER” 
Try us for all of your rail 
needs. We’re buying 
daily — replenishing our 


stocks in all sizes. Com- 
plete stocks of All Track 
Tools & Accessories. 


ttsburgh 30, Pa. New York 7, N.Y. 
Houston 2, T 


Chicago 4, Ill, _ 


FOR SALE 
2—LaPLANT-CHOATE MODEL TS-300 


MOTOSCRAPERS 


DAVE GUSTAFSON & CO., INC. 
502 East 6th Street, Sioux Falls, South Dakota 


FOR SALE 
DRAGLINE—BE Model 37B 55’ Boom, D-13000 
motor and 11/2 yd. bucket—fair cond. $7500. 
Also Tractor—AC Model HD14 with 10’ bull- 


dozer, and cable hoist. Motor and blade just 
rebuilt $4500. Near Baker, Oregon. Write to 
PM CO., 245 N. Gramercy PI., Los Angeles 4. 


Trenchers: Buckeye and Parsons (5). 
Whirley portal gantry cranes, elec. (4). 
Walking draglines, 10-yd., 6-yd., 3-yd. 
Shovels-Cranes, diesel, gas, elec., 1'/4-10 yd. 
Locomotives, 7 to 65 ton, diesel, gas (6). 
Locomotive cranes, 30 and 40-ton, diesel. 
Diesel-elec. generators, 100 to 875 K.W. 
B-Erie shovel front only, 2'/4-yd.,.52-B-55B. 


H. Y. SMITH CO., 828 N. B’way, Milwaukee 2, Wis. 


7} 


should be sent in by the 10th of pr 
ceding month if proofs are requir 
by the 15th if no proofs are require 


Rates are $6.50 a column inch. i 


For Sale — 


1—ROTARY KILN 8’ dia. 60’ 
long, complete with drive, — 
etc. 


1—TRAYLOR gyratory crusher 
with motor 


1—SCREW CONVEYOR 12x30" 
1—BUCKET ELEVATOR 40’ high | 
1—BUCKET ELEVATOR 44’ high 


1—BELT CONVEYOR 100’ long, 
20” belt. 


1—BUCKET LOADER, Barber- 
Greene, self feeding. 


IMMEDIATE DELIVERY 


DULIEN STEEL 
PRODUCTS, INC. 


of Washington 


9265 E. Marginal Way 
Seattle 8, Washington 


AED Conference 


. Continued from page 146 


but an essential service provided for 
manufacturers and contractors alike. He 
reminded his audience that municipali- 
ties and other public agencies repre- 
sented often overlooked business, to sup- 
plement the sales normally made to con- 
tractors, but warned against involve- 
ments in local politics. 

Mrs. Marjorie Creim of Bow Lake 
Equipment Co., Seattle, told about the 
value of the customer to any dealer and 
outlined means of holding him. For ex- 
ample, she reminded distributors about 
how much they would spend to gain a 
new customer, and then let some petty 
financial argument lose him. Always 
satisfy the demands of the customer first 
and then having done this take up the 
matter of adjustment with the manufac- 
turer, was her plea in holding the cus- 
tomers that are the distributor’s “Capital 
ASSetee 

In the concluding session, presided 
over by S. A. Stephens, Jr., director of 
Region 15, Montreal, Canada, James F. 
Truman, an insurance counsellor of Chi- 
cago, explained in detail the new AED 
insurance program. 

At the final banquet Tracy W. Har- 
ron, past national president, from San 
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Francisco, acted as master of ceremonies 
and introduced the past and present 
AED officers. The speaker of the eve- 
ning was Charles F. Walker, president, 
Northwest School of Commerce, Port- 
land. 

Philip A. Dufford, Boise, was general 
chairman for the Sun Valley Con- 
ference. A. F. Sersanous, Portland, was 
program chairman. The Idaho commit- 
tee on arrangements included Clyde 


Bunting, Peter Cohn and Harry Hurd. 


NEWS of 


DISTRIBUTORS AND 
FACTORY BRANCHES 


Robison-Kershaw Co., Caterpillar dis- 
tributors, 245 W. South Temple, Salt Lake 
City, Utah, will now be known as Wheeler- 
Kershaw Co. D. A. Roxison is retiring to 
enter the investment field and Kertsu 
WHEELER is joining WALTER KersHaAw in 
the new partnership. Wheeler was first as- 
sociated with Caterpillar products when he 
was sales manager in the territory for 
Landes Tractor and Equipment Co. He 
later formed the J. K .Wheeler Machinery 
Co; 


GerorcE McInTos} 
is the newly ap 
pointed sales maw 
ager for Bay Citi« 
Equipment Co., Oali 
land, Calif. McIntos 
started selling tras 
tors and constructic: 
equipment for Shey 
herd and Crook i 
Los Angeles, Caliti 
about 1925. He re 
mained with that firm 
which later becany 
Shepherd Tractor « 
Equipment Co., until 1936. McIntosh op 
erated his own equipment rental servid 
between 1936 and 1938 and then sold th 
first large order of Tournapulls west « 
the Rocky Mountains while working witi 
Peterson Tractor. Sunnyvale, Calif. heaa 
quarters of Wooldridge Manufacturing C: 
was MclIntosh’s next stop. He served ¢ 
sales manager and aided in the develop 
ment of the Terra-Cobra and air-controll¢ 
power unit. After working for Soul 
Equipment Co. selling LeTourneau equifi 
ment and operating his own rental servi 
in Oakland, McIntosh joined Bay Citid 
Equipment Co. a year and a half ago. 


TAS OFS Dy 


Modern Machinery Co., Inc. recenth 
opened a new store at 2963 First Av\ 


McIntosh 


WESTERN CONSTRIICTION __ Nawomker 106 


Western Wyoming. 


some and others. 


1485 SO. 2nd WEST STREET 


ii house complete parts and service facilities 
for the many well-known lines of earth- 
‘} moving equipment handled by the firm and 
@ render the same service in the Seattle area 
that the Spokane territory receives. 


TAS Ske ES 


' Tuomas A. Herspert, long affiliated 
} with the Ford Motor Co., joins the staff of 
i the Western Traction Co., San Francisco. 
>| Herbert, at one time manager of the Ford 
© Commercial and Fleet Division at Rich- 
% mond, Calif., is a specialist in the field of 
* trucks. He will head the Marmon-Her- 
| rington Ford Truck and extra heavy duty 
i) all-wheel drive truck department. Western 
@ Traction Co. is factory distributor in 
9} Northern California for the Marmon-Her- 
rington line. Herbert will also devote some 
of his time to the promotion of sales of 
other lines handled by the firm. 


The Se” ORG 


trailer department at the Los Angeles, 
4 Calif., branch to provide the motor trans- 
port system in the West with a large selec- 
« tion of reconditioned used truck-trailers. 
1 The new department will be located at 1444 
S. Alameda, and Jonn Hatwax will be 
in charge. 
' en YG 


| 
| Fruehauf Trailer Co. is opening a used 
{ 


Byron V. Powe tt joins the sales staff 
1, of the Constructors Equipment Co., Den- 
ver, Colo., according to D. G. Grsson, gen- 
%, eral manager. Powell will cover the state 
1, of Wyoming and will headquarter at 1321 
i. S. Poplar St., Casper, Wyo. He was for- 
4 merly with the Wortham Machinery Co. of 
Cheyenne, Wyo. 


ie SEAS 


Anderson-O’Brien Co., 746 E. Wash- 
ington Blvd., Los Angeles, Calif., General 
Motors distributors in Southern California 
for many years, announce the addition of 
the Seaman Tiller and Pulvi-Mixer to the 
’ lines already handled. The new distributor 

will carry the pull-type mixer, self-pro- 
 pelled mixer and Trav-L-Piant, plus many 
{ others. Dealer outlets are: Lawless Broth- 


LINES HANDLED: R. G. LeTourneau, Inc., Pettibone- 
Mulliken Corp., Universal Engineering Co., The Buda 
Co., Worthington Pump & Machinery Corp., Ran- 


BRANCH AT POCATELLO, IDAHO 


( November, 1951 — WESTERN CONSTRUCTION 


CLASSIFIED SECTION 


A Real Opportunity to Buy a 
WELL ESTABLISHED “GOING” BUSINESS 


VOLUME: Over 1 Million Dollars per Year. 
TERRITORY Covered: State of Utah, Eastern Idaho, 


want. 


inquiry. 


J.K. WHEELER MACHINERY CO. 


SALT LAKE CITY, UTAH 


ers, Inc., Bakersfield; Tulare County Trac- 
tor Co., Visalia, and Lancaster Engine Co., 
Lancaster. 

Sy CG 


EpwarpD BurRKE is 
now authorized sales 
representative for C. 
A. Norgren Co., Den- 
ver, Colo. Burke suc- 
ceeds the late STIrR- 
LING F., LAMmownp, 
who previously acted 
as representative for 
the Norgren line of 
pneumatic products in 
Northern California. 


Burke 


Ey Oe OS 


EUGENE ETZLeEr, 67, veteran member of 
the sales organization of The White Motor 
Co., died in Los Angeles, Calif., September 
17. Etzler had been White’s service man- 
ager at the Seattle and Los Angeles 
branches in a sales-engineering capacity. 


He Ty UK 


Executive and plant offices of Lincoln 
Electric Co. are now located in the firm’s 
modern plant at 22801 St. Clair Ave., 
Cleveland, Ohio. 


ee RES 


Republic Supply Company of California 
will concentrate a $750,000 stock of indus- 
trial supplies in its recently completed 
Northern Division headquarters at San 
Leandro, California. Service and deliveries 
from the new plant will be available to cus- 
tomers of the firm’s Northern Division 
stores at Oakland, Stockton, San Jose, 
Fresno and the Sacramento area. 


The ae AG 


Haron Foster, salesman for Columbia 
Equipment Co., Portland, Ore., moves 
from Spokane and North Idaho territory 
to work out of the Seattle, Wash., branch. 
FRANK GILBERT joins the firm to cover 
Foster’s former territory. M. W. HAcKETT 
is also in the Spokane territory, which 
covers eastern Washington. 


FACILITIES: Distinctive Building; good shops, ample 
space (3 acres); Ideal Location. 


ORGANIZATION: As fine a group as you would 


REASONS FOR SELLING: Good and Valid—Full De- 
tails that will be very attractive upon bona fide 


TELEPHONE 4255 


TELEPHONE: 84-4378 


HEAVY DUTY 
WELDING MACHINES 
AT HALF PRICE! 


Heavy duty P & H arc welders as pictured. 
Reconditioned, with 30 day guarantee. 
30—260 Amp., 220/440 volt. 

PRICE NEW ......... $382.00 
OUR PRICE ............ 187.50 
(Price F.O.B. Santa Cruz. 

Add $5.00 for crating.) 
Limited Supply—Order Early. 
Six inch shaft can be built-in on two days 
notice to make portable machine. 
Wisconsin VE-4 engines available to 

drive welding machines. 
Reconditioned....................-..----- $187.50 
(F.O.B. Santa Cruz) 


Pulleys and belts in stock. 


Write, wire, or phone— 


A. E. TOBEY MFG. CO. 


2203 Mission Street, Santa Cruz, Calif. 
Phone 240 


J. PETER Brey becomes district sales 
representative in the San Francisco, Calif., 
area for the Woven Wire Fabrics Division 
of John A. Roebling’s Sons Co. Brehm was 
a member of the Division’s Los Angeles, 
Calif., sales force. 


Hg The RES 


Mitton W. Brooks becomes sales man- 
ager of a new industrial sales division to 
develop new markets for component units 
of The White Motor Co. trucks and busses. 
Brooks has been a regional sales manager 
for Cummins Engine Co., Inc. 
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Strong— 
Low in cracking 
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